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Better Control whether on manual or auto- 
matic operation is made possible by the hand- 
wheel assembly, adjustable stops and magni- 
fied indication of valve position—saves time 
in warm-up; avoids upsetting the process; 
facilitates accurate reading of valve position. 











No By-passes are required because these 
valves incorporate the necessary safety fea- 
tures to handle emergencies—saves huge 
expense of by-passing; avoids danger to 


operators; eliminates by-pass maintenance. 











Greater Capacity—with minimum pressure 
drop, due to distinctive design, usually per- 
mits using a smaller valve than is possible 
with other types—often means savings in 
initial cost. 











Less Maintenance is necessary with these 
valves. They do not coke up; the trim life is 
many times greater than that in other types 
of valves in the same service—saves in main- 
tenance expense; avoids frequent shut-downs 
for repairs; no by-passes to maintain. 
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LEADERS for alky gas are again before 
Congress asking for public funds to support 
the manufacture of alcohol from products of the 
farm. Their contention is that a superior motor 
fuel and by inference a cheaper fuel is available 

from the realm of Chemurgy. 
By actual road tests, supporters 
If So, Why of the alcohol blend have failed 
A Subsidy to prove the contention. Until that 
happens, it is proper to question 

the contention. 

If, however, these sources afford a superior 
product, why is it necessary to ask for public 
funds for promotion? Private capital never has 
been sluggish in supporting a superior product. 
Whenever men can prove their contentions, the 
capital will be at hand for plant building and 
sales promotion. 

Another phase of the question concerns policy 
of government. As between two products, why 
should government support either? If motor fuel 
from corn and sweet potatoes is as good as its 
supporters claim, why should government take a 
hand in pushing them to the detriment of an in- 
dustry which so far has operated without benefit 
of subsidy ? 

The truth is that alcohol as a motor fuel is not 
superior to gasoline and that is the reason it does 
not have private support and the reason it asks 
public support. Whenever its superiority can be 
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proven, there will be money available and it need 
not be out of the public treasury. 


ROM the figures which tell the record ‘of 1939 
come the predictions for 1940. These indicate 
that the year will set new records in all divisions 

of the petroleum industry. 
Already the estimate of expenditures for main- 
taining old plants and building 


Big Year new ones has been revised, with 
$325,000,000 as the conservative 
In 1940 estimate and $350,000,000 as a 


possible total for refining and 
natural gasoline manufacture. 

Consumption for 1940 is scheduled to surpass 
1939 by 5 percent, an increase that will call for 
record plant throughput. Evidently the war is no 
longer considered a major factor in consumption, 
for it has failed so far to give the export lift that 
students anticipated. 

Higher earnings are in prospect. Statements 
have not been published but it is likely that earn- 
ings in 1939 will be 20 percent less than 1938. The 
industry would like to see its earnings back to the 
1937 level, highest since the 1929 peak. 

Known crude oil reserves in the United States 
have risen to 18,751,000,000 barrels. This came 
despite the losses recorded in some of the older 
producing areas, The industry now has 380,000 
producing wells and 1940 may bring the total to 








400,000 since indications point to the completion 
of more wells in 1940 than the 1939 total. 

A record, which the refining industry recog- 
nizes but does not approve, is the mounting 
gasoline supply. Unless there is curtailment the 
industry will enter its best gasoline season with 
stocks in excess of.90,000,000 barrels. The figure 
is easily explained because provision of fuel oils, 
especially household oils, requires corresponding 
manufacture of motor fuel. 

Fear lies in what this excessive gasoline supply 
can do to prices and profits. Too much gasoline 
has wrecked the price structure often, most re- 
cently in 1939. 

What the industry needs is that ideal refining 
process, whereby a stream may be converted into 
whatever the trade demands. The trend is in that 
direction but perfection is too far away to reduce 
the current gasoline supply. 


HIS selection from the “Hiwassee Safety 

Bulletin” brings the application of safety as 
well as other industrial learning down to an 
understandable basis: 

“Out of the bewildering shuffle of contrasts 

prompted or inspired by 
Safety in the age-old equation of 
brains versus brawn, what 
Gridiron Terms | to my mind brings the 

distinction between these 
two into sharper relief than anything else is the 
edge brains has over brawn in a game where 
brawn counts for so much. 

“If you have ever held up the former over the 
latter in theory you have had a chance to see it 
work in practice every time you took your seat in 
the stands or twisted your dial to tune in on the 
clash of your favorite football elevens as they 
lined up on their gridirons. 

“IT am not thinking of the many times the 
heavier team cut down a lighter one, because 
after all that doesn’t prove much. What I am 
thinking of and what I think does prove some- 
thing is the fact that the lighter team is often 
able to narrow the margin of victory because of 
smart generalship when the going gets tough and 
every man has his back to the wall. If there is 
an ounce of logic to this on the football gridiron, 
then there’s a pound of it in safety. If a man 
keeps on meeting the same situation or different 
situations with the same results and his safety 
frequency skyrockets out of sight, he will either 
bring it down or he will be forced to abandon the 
issue. Similarly, any foreman or supervisor who 
has.come to grips with unexpected emergencies 
and who has been able, through enterprise or 
initiative, to lick them soundly, should enjoy 
equal if not greater success with other emergen- 
cies. Indeed, his job here should be no less 
difficult than that of the crack football coach who 





is able to get his quarterback through a heavier, 
stronger line than his own. 

“Tf a well coached quarterback finds that he is 
bucking a forward wall that won’t open up, he 
tries to go around. If he can’t go around, he takes 
to the air and tries to go over. If he can’t do that, 
he does nothing and the ball goes over. If a fore- 
man exhausts every effort to march through or 
around the accident bugaboo and fails on all 
counts, then it’s just too bad because Old Man 
Accident is always ready to take the ball and doa 
little marching himself. But management is not 
interested in the plays a man uses to gain his 
yardage in safety. What management is inter- 
ested in is the advancement of the ball to get that 
yardage. To this end every worker on the job is 
entitled to all that management has to offer in 
coaching, training, supervision, safe guarding. 

“The coach or the foreman is the man who 
knows how far his training has succeeded or how 
far it has failed. He is the man to know how 
effective has been his words of caution, his 
adjustment of unsafe conditions, his emphasis on 
initiative. No matter how dangerous the situation 
or how heavy the line odds are against safety for 
any day or any given setup, the safety-conscious 
supervisor knows there is always a play that will 
solve it. He knows that there is always a certain 
kind of training that will open up that forward 
wall and let his quarterback through for a touch- 
down in safety. He knows that, somewhere out 
there in an amphitheatre of operations, brains 
will triumph over brawn.” 


N Europe, diplomats weave and slash at in- 
trigue with the oil fields of Roumania as the 
prize. In the Western hemisphere, men wonder 
when the war will bring a demand for oil. 
Meanwhile, within the warring 
Industry Not countries, scientists ponder and 
Safe in War experiment with methods for 
getting motor fuel from 

sources other than oil. 

For all that technologists of the oil industry 
belittle the substitute for gasoline, there is 
danger in those experiments. Some man may find 
that cheaper method of gaining fuel from coal, 
potatoes or the grain of corn. 

It is never safe to be satisfied. Necessity knows 
no restrictions. If intrigue will not win oil from 
Roumania and fear prevents tanker movement, 
necessity must keep striving to find a source of 
power. It may not be found, still the possibility 
disturbs confidence. 

Historians outline what war does to lines that 
separate nations. If some man would picture 
what war has done to industry, the picture might 
reveal results so staggering that men would find 
another cause for hating conflict. 
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Calculating 


Gasoline Octane Rating 


R. B. COX 


ee ee of the octane number of a 
gasoline by a standard engine is an expensive 
and time-consuming operation. Many attempts, there- 
fore, have been made to correlate this octane number 
with various of the physical properties of the gaso- 
line. A good correlation would eliminate the use of 
the standard engine; a mediocre correlation would at 
least give the operator of the standard engine some 
idea of the octane rating to be expected so that he 
could more quickly determine which reference fuels 
to use, thus reducing the cost and time required for 
the test. Where a series of tests are to be run on 
gasolines having varying octane ratings, as in crude 
oil analysis, which require the use of different refer- 
ence fuels, it is a distinct advantage to know in 
advance the approximate octane rating of each sample 
so that when the engine is once set for particular 
reference fuels, all samples requiring those fuels may 
be run at once. When run in this manner the time 
required for the tests may be reduced by about 30 
percent. 

Most methods previously developed have had the 
drawback that the data required for calculating the 
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from Gravity and 


ASTM Distillation 


octane rating are often more difficult or more costly 
to determine than the actual octane rating itself. 
Correlations have been attempted using gravity, 
refractive index, boiling range of highly fractionated 
portions, iodine number, percentage composition, per- 
centage saturates and unsaturates and bromine 
number. 

It is the purpose of this paper to present methods 
of calculating the octané rating of any gasoline by 
using only its A.P.I. gravity and A.S.T.M. distilla- 
tion. All gasoline samples are subjected to at least 
these two tests, even in control work, so that the 
calculation proposed here require no tests other than 
those that are made in any case. This obviates the 
objection that has been made to other methods of 
octane number predetermination. Moreover, these 
two basic tests are simple, reproducible, accurate, 
require no complicated apparatus, and may be de- 
termined by one operator in a total elapsed time of 35 
minutes. In fact, with a little experience one operator 


$204 VyprcaL ASTHA LUSTHLATION CURVES 
of Low, Mépiwm, ANO (lat Bow/Nne 


GASOL/NES 


§ 





§ 


AsSTULATION TEMPERATURE ~F 


me ee we ee a ee ea a er we 











PERCENT LUSTVLALEO 
FIGURE 2 


20 30 40 30 60 7 80 Yo a 
bi 


















a 





TABLE 1 




















Chart 1 Chart 5 or 6 
°A.P.I Dist. | Actual | Calc. Calc. 
at |ASTM/| °F. | Octane | Octane Octane 

SAMPLE 60 °F. | 1 90% Ne. No. | Error | No. Error 
Mid-Continent CR'...| 62.5 124 356 66.0 63.9 —2.1 | 68.0 +2.0 
Michigan CR2.... 63.6 118 352 63.0 65.2 +2.2 | 69.0 +6.0 
East Texas CR?......| 56.8 131 372 71 72.1 +1.1 | 74.3 +3.3 
Pennsylvania SR‘ 66.4 161 289 50 49.8 —0.2 | 49.7 —0.3 
Mid. tinent CR 60.3 125 358 70.5 69.4 —1.1 | 71.6 +1.1 
Gulf Coast CR. . 59.2 147 304 71.9 72.2 +0.3 | 70.6 —1.3 
Cracked... .. 72.3 100 230 76.4 77.1 +0.7 | 79.8 +3.4 
Pennsylvania SR 71.1 132 250 60.7 60.7 0.0 | 62.7 +2.0 
Pennsylvania CR 62.6 122 342 69.1 67.7 —1.4 | 70.3 +1.2 
Houdry CR...... 63.1 136 244 79.4 78.3 —1.1 | 75.6 —3.8 
E. Venezuela SR 68.8 130 232 67.4 69.8 +2.4 | 70.1 +2.7 
E. Venezuela SR. . 70.3 139 230 65.6 64.0 —1.6 | 64.3 —1.3 
Oklahoma SR........| 70.6 130 262 61.5 60.5 —1.0 | 63.0 +1.5 
Oklahoma SR. . 67.0 137 301 57.8 57.5 —0.3»| 56.1 —1.7 
Mid-Continent SR. . 64.5 148 325 54.1 54.6 +0.5 | 56.8 +2.7 
New Mexico SR.... 74.6 102 225 76 75.0 —1.0 | 76.0 0.0 
fees tae 66.1 125 271 71.3 70.9 —0.4 | 71.5 +0.2 
East Texas SR........| 73.0 119 234 66.9 67.7 +0.8 | 68.3 +1.4 
Rodessa SR 69.4 151 235 56.0 58.8 +2.8 | 64.1 +8.1 
Rodessa SR 66.1 164 272 50.3 52.7 +2.4 | 55.8 +5.5 


























1 Refiner and Natural Gasoline Manufacturer, page 293, 1937. 
2 Refiner and Natural Gasoline Manufacturer, page 293, 1937. 
8 Refiner and Natural Gasoline Manufacturer, page 543, 1936. 
4 Refiner and Natural Gasoline Manufacturer, page 566, 1935. 


can run three distillations at once. The degree of 
success of this correlation will appear below. 

It has long been known that the octane rating of 
a gasoline depends upon the individual hydrocarbons 
of which it is composed. These hydrocarbons are of 
three general types; paraffin, cycloparaffin, and aro- 
matic, the saturated straight-chain paraffins having 
the lowest octane rating and the aromatic the highest. 
Any tests, therefore, that indicate which hydro- 
carbons or types of hydrocarbons are present should 
give an indication of the octane rating. 

When the boiling point is plotted against gravity 
for 180 hydrocarbons generally found in straight-run 
and cracked gasolines, the types fall in fairly well 
defined areas, as shown in Figure 1, with the 
saturated straight-chain paraffins forming the upper 
boundary of the top region, and the aromatics form- 
ing the lower region. It is logical to assume, then, 
that plotting the boiling point of the gasoline against 
its gravity should indicate the types of hydrocarbons 
present, and therefore the octane rating. This is the 
basic principle underlying the correlation presented 
here. From this point on the development is purely 
empirical. 

It is a simple matter to plot the boiling point of 
a pure hydrocarbon against its gravity, but what 
should be used as the boiling point of a gasoline, 
since all gasolines boil over a considerable range of 
temperature? (See Figure 2 for typical temperature- 
distillation curves of gasolines.) After a number of 
trials it was found that a function of the 10-percent 
and 90-percent points of the A.S.T.M. distillation 
would serve very well as a boiling-point factor, the 
function varying with the distillation range. The 
forms of the function may be found on the abscissae 
of the first three charts. Three charts are necessary 
as no single function of the A.S.T.M. distillation has 
yet been found that will give the desired degree of 
accuracy over the whole boiling range. 

Charts 3, 4, 5, and 6 are self-explanatory as regards 
their use. Charts 1 and 2, however, are more compli- 
cated. The nearly horizontal lines numbered from 50 
to 160 may be called lines of relative aromaticity, the 
smaller the number the more paraffinic, and the 
larger the number the more aromatic the gasoline. 
The lines sloping up to the right on Chart 1 and 
the nearly vertical lines in Chart 2 are for the pur- 
pose of correcting the boiling range. 
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An example will best serve to show how to use 
these charts: 


ASTM Dist. 
10% X 90 
Sample °API 10% 90% We Xe 
136 xX 2 
Houdry Cr. 63.1 136°F 244°F ee = 332 


Since this is a low boiling gasoline (see the lowest 
distillation curve in Figure 2), Chart 1 should be used 
for calculating its octane number. Its boiling range 
factor is calculated from the formula on the abscissa 
of Chart 1, 


( ASTM io 
— 1+ ASTM 90%) _ ASTM 90% 
i 100 10 
Substituting: 
136 
7 — (136 (1+ 749) 244 
=( 100 xe =e 


This value of F, then, is plotted against the gravity, 
63.1° A.P.I. on Chart 1. Interpolating between the 
lines on the chart, this point has an aromaticity 
factor of 115 and a boiling range correction line of 
37.2. The amount of correction, which is added 
algebraically to the aromaticity factor, equals 


10% X 90% 

1000 ) 
In this case the correction is 2(37.2 — 33.2), or +8.0. 
The octane number equals the aromaticity factor plus 
the correction, the whole multiplied by the A.P.I. 
gravity and divided by 100. Thus: 


(115+ 8.0) (63.1) 
100 





2 (Boiling range factor — 


O.N. = 





= 77.6 


The actual octane number of this gasoline as deter- 
mined by the standard engine test was 79.4. (These 
calculations may be made very rapidly on a slide 
rule). 

The procedure for the use of Chart 2 is exactly the 
same as for Chart 1, using the appropriate boiling 
range factor shown on the abscissa of Chart 2. 


LIMITS OF APPLICATION 
After the first three charts were completed it was 














TABLE 2 
Chart 2 Chart 5 or 6 
°A.PLI. Dist. | Actual | Calc. Cale. 
at |ASTM| °F. | Octane | Octane Octane 

SAMPLE 60°F. | 10% | 90% No. No. | Error | No. | Error 
Texas Panhandle SR!..| 61.6 158 364 49 49.6 +0.6 | 46.0 —3.0 
Kansas SR2.......... 64.8 152 316 50.0 51.3 +1.3 | 50.1 +0.1 
East Texas CR?......| 60.8 137 350 65.8 63.8 —2.0 | 66.0 +0.2 
East Texas CR*.... 56.8 131 372 71 72.1 +1.1 | 74.1 +3.1 
Oklahoma SR........| 63.6 144 340 53.6 55.4 +1.8 | 50.5 —3.1 
Mid-Continent SR....| 59.6 162 379 50.1 50.9 +0.8 | 47.2 —2.9 
Houdry CR....... 56.3 152 360 68.0 68.0 0.0 | 66.9 —1.1 
Cracked........ 54.3 138 374 75.2 75.4 +0.2 | 76.1 +0.9 
California SR ea 57.2 175 330 | 62.9 | 62.2 | —0.7/] 61.7 | —1.2 
New Mexico SR......} 61.5 152 334 59.5 58.3 —1.2 | 56.3 —3.2 
Houdry CR..........| 53.0 142 369 | 77.0 | 77.7 | +0.7 | 77.6 | +0.6 
E. Venezuela SR... 61.8 168 289 | 61.2 | 60.4 | —0.8 | 60.9 | —0.3 
E. Venezuela SR. . 58.7 156 336 | 63.5 | 63.7 | +0.2 | 64.2 | +0.7 
Rodessa SR... 60.2 190 374 | 35.4 | 35.4 0.0 | 34.5 | —0.9 
Gulf Coast SR 60.1 176 272 63.9 65.4 +1.5 | 62.7 —1.2 
Gulf Coast SR. 53.8 202 343 57.8 57.9 +0.1 | 60.1 +2.3 
East Texas SR.... 59.6 157 381 53.7 52.7 —1.0 | 48.9 —4.8 
West Texas SR. 56.6 174 403 48.0 49.1 +1.1 | 46.0 —2.0 
California CR........| 57.6 144 335 70.3 71.5 +1.2 | 70.9 +0.6 
Gulf Coast CR.......| 59.2 147 304 71.9 71.5 —0.4 | 70.5 —1.4 
New Mexico SR...... 61.6 159 332 56 55.5 —0.5 | 53.0 —3.0 





























1 Refiner and Natural Gasoline Manufacturer, page 581, 1937. 
2 Refiner and Natural Gasoline Manufacturer, page 582, 1937. 
3 Refiner and Natural Gasoline Manufacturer, page 445, 1937. 
4 Refiner and Natural Gasoline Manufacturer, page 543, 1936. 
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found that they could not be used for certain samples, 
the calculated octane values being low by as much as 
15 numbers. For these samples Chart 4 was de- 
veloped. 

The question now arises as to how to tell in ad- 
vance whether to use one of the first three charts or 
to use Chart 4. In better than 99 cases out of 100, 
either the type of crude from which the gasoline is 
distilled or the types of hydrocarbons produced in 
cracking is known. In these 99 cases it is only neces- 
sary to try out on the charts a few samples of known 
gravity, A.S.T.M. distillation, and octane rating, to 
see which of the charts apply. Then as long as the 
cracking process or source of crude is not changed, 
the chart chosen may be relied upon to give continu- 
ously accurate results. A general idea as to the 
boiling ranges and types of gasolines applicable to 
each chart may be obtained from Tables 1, 2, 3, and 4. 

It is only in the development of new cracking 
processes or in the analysis of crudes from new fields 
that the types of hydrocarbons present in the gasoline 
are not known. The amount of data available for con- 
structing Chart 4 is limited so that only a few general 
suggestions can be made to serve as guides under 
these circumstances. Indications are that the Dubbs 
cracking process produces gasolines applicable to 
Chart 4. Other cracking processes apply to Charts 1, 
2, and 3. 

In Table 4, data in addition to that listed are 
available only for the New Mexico samples. Using 
the terminology of the United States Bureau of 
Mines, the New Mexico crudes from which the gaso- 
lines were distilled are of intermediate base, but are 
so close to being naphthene base (cycloparaffin) as 
to make the difference negligible. Yet when the 
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octane ratings are calculated the points lie in the 
same region as the gasolines from paraffin-base 
crudes, in which region they have no business at all. 
(See Figure 1.) Gasolines from such crudes belong 
on Chart 4. 

There is one other possible method of identification 
that might be mentioned. Ordinarily the aniline point 
of gasolines from crudes as nearly naphthenic as are 
these New Mexico crudes and which apply to the 
first three charts, lies between 110 and 120° F. Yet 
the aniline point for these New Mexico samples is 
between 130 and 140° F., which is the same as that of 
a gasoline from a paraffin-base crude, such as Penn- 
sylvania_ straight-run gasoline. Whether aniline 
points of the other samples in Table 4 exhibit this 
same peculiarity is not known. The reliability of the 





























TABLE 3 
| | | Chart 3 | Chart 5 or 6 
Eee SO Ban ts 
| °A.P.I. | Dist. | Actual | Calc. | Cale. 
| at | ASTM | °F. | Octane Octane | Octane 
SAMPLE | 60°R. | 10% | 90% | No. | No. | Error | No. | Error 

Pennsylvania SR ..| 60.9 160 | 380 | 45.2 | 45 —0.2 42.9 | — 2.3 
Mid-Continent SR | 59.6 162 379 | 50.1 | 49 —1.1 | 47.3 | — 2.8 
Rodessa SR... | 60.2 190 374 35.4 | 35 —0.4 | 34.5 — 0.9 
Rodessa SR. 55.3 303 360 22 21 | —1.0 | 22.0 0.0 
West Texas SR 56.6 174 403 48.0 | 49 |} +1.0 | 46.0 — 2.0 
Oklahoma SR... . 51.2 | 289 | 360 | 383 | 40 | 41.7| 405 | +22 
E. Venezuela SR 47.0. 318 370 | 43.9 | 45 | +1.1 | 48.4 + 4.5 
Heavy Venezuela SR..| 45.7 | 272 362 | 63.6 | 63 —0.6 | 65.6 | + 2.0 
Gulf Coast SR........| 45.8 | 299 | 380 | 48.9 | 51 | +2.1/ 55.4 | + 6.5 
East Texas SR........| 51.0 283 350 | 45.5 45 | —0.5 | 46.1 + 0.6 
Luling Texas SR!. ; 56.0 234 390 28 | 29 } +1.0 | 31.1 + 3.1 
New Mexico SR.... 49.4 287 354 48.7 | 49 | +0.3 | 48.6 — 0.1 
East Texas SR... mf: 350 402 37.4 | 36 |} —1.4 | 39.7 + 2.3 
Houdry CR. ; 36.0 320 384 75.0 76 +1.0 | 74.2 — 0.8 
California SR ae 175 330 62.9 63 +0.1 | 61.8 —1.1 
er aS 54.1 165 369 69.1 69 +0.1 | 66.9 — 2.2 
Gulf Coast SR........| 42.0 345 421 40.3 41 +0.7 | 52.6 +12.3 














i. 1 A. W. Trusty, NPN. 24, (51), 29 (Dec. 21, 1932). 
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CHART 6 
FOR CALCULATING OCTANE RATINGS 
‘an OF Low OCTANE GASOLINES 
~*~ 
e hae FROM APL GRAVITY AND ASTM OISTULATION 
S 10% Ao 90% Points in F 
i Ee 
$ = 
Bag — Ps 
N ie 
g am 
y hy # 
S wy 
be Pf 
3 ip ake 
235 ion 
* ~ 
™s 
Boge 1296 2220 L0F 7208 73/2 42/6 7820 28 73352 7296 
35608 APL +hE$ Loe ASTM 10% +16 £08 ASTM Fj 
TABLE 4 But—and this is important—it is a comparatively 
eo reap simple matter to make a chart similar to Chart 4 for 
t . ° 
~ any particular type of straight-run or cracked gaso- 
| el oe ee line for which these particular charts are unreliable. 
SAMPLE 60°F. | 10% | 90% No. No. | Error 
East Texas SR! 59.0 | 163 | 382 | 59 | 58.5 | 0.5 
pric aris ele ie ih is it eg 
if ts 3 . 2 . ~ 
Zwolle La. she 65.8 | mo | ea |37 | 90.5 | +2'5 The charts are naturally no more accurate than the 
New Mexico . TS. - 
New Mexico St a Bs | ioe | me |e | f 00 test igs It is = — ts the mere 
_ ane 1 ag Pr a lens | es +08 tion e run exact y to A.S. -M. spect cations. so, 
New Mexico SR .| 61.0 | 154 | 345 | 61 | 61 0.0 the distillation must be run immediately after the 
New Mexico SR. .| 58.6 171 350 | 61 63 +2.0 ‘ é ; , 
Dutcher CRS 61.2 | 120 | 376 | 71.0 | 71 00 gravity is determined. Allowing the sample to stand 
Seminole CR® 61.0 | 120 | 370 |72 |73 |+10 © ; ea 
Van Zandt, Texas SR? 62.2 | 140 | 348 | 65.1 | 62.5 |—26 for even a few minutes after the gravity is taken 
Seminole SR* need Wneih Cound ba 10 before running the distillation is a common source of 


























1 A. W. Trusty, NPN., 24, (51), 29 (Dee. 21, 1932). 

2 A. W. Trusty, NPN., 24, (51), 29 (Dec. 21, 1932). 

3A. Ww. Trusty, NPN., 24, (51), 29 (Dec. 21, 1932). 

4A. W. Trusty, NPN., 24, (51), 29 (Dec. 21, 1932). 

5 Refiner and Natural Gasoline Manufacturer, page 508, 1938. 
® Refiner and Natural Gasoline Manufacturer, page 508, 1938. 
7 Refiner and Natural Gasoline Manufacturer, page 445, 1937. 
8 Refiner and Natural Gasoline Manufacturer, page 23, 1938. 


aniline point as a means of identification can be de- 
termined only when more data become available, but 
it is a possibility. The aniline point, incidentally, is a 
test that requires 10 c.c. of gasoline, 10 c.c. of aniline, 
a test tube, a thermometer, and approximately 10 
minutes of one operator’s time. 

There are a few well defined gasolines for which 
these charts will not work at all. Gasolines made 
from sulfur dioxide extracts invariably have calcu- 
lated values which are much too low. Nor are these 
charts applicable to any gasolines designed to be 
purely of the branched-chain paraffin type, such as 
that produced by the polymerization of the butanes 
and butenes, nor for any samples containing tetra- 
ethyl lead, nor for samples having unusual A.S.T.M. 
distillation curves. 

The simplest and most dependable method of de- 
termining if these charts are applicable to any par- 
ticular type of cracked or straight-run gasoline is to 
actually try out on the charts samples with known 
test data. 
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error, owing to evaporation at room temperature of 
the lighter fractions. Such evaporation changes the 
distillation curve, particularly the 10 percent point. 


ANOTHER METHOD 


Charts 5 and 6 present still another method for 
calculating the octane rating of a gasoline from its 
gravity and A.S.T.M. distillation. It is observed that 
in general the octane rating varies inversely as the 
A.P.I. gravity, the 10 percent, and the 90 percent 
points of the A.S.T.M. distillation. Accordingly it 
can be assumed that the octane number can be calcu- 
lated from the formula 


es K 
Octane No. =< API* X 10%" xX 90%" 





where K, a, b, and c are constants to be determined. 
Taking several different samples whose test data 
seemed to be fairly accurate, these constants were 
calculated by solving four simultaneous equations. 
Surprisingly enough the two charts (5 and 6) made 
from equations developed in this simple manner cover 
the whole boiling range of gasolines and naphthas 
and give reasonably close results. (See Tables 1, 2, 
and 3.) Charts 5 and 6 are the simplest of all to use, 
but are subject to the same limitations as Charts 
1, 2, and 3. 
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Glycol Dehydration Linked With 


High Pressure Absorption 


XPANSION of a natural gasoline plant may take 

two forms: one leading to the recovery and the 
fractionating of lower-boiling hydrocarbons, and 
another may be that of conditioning the residue gas 
for commercial lines by lowering the dew point with 
a dehydrator. 

At Cunningham, Kansas, Skelly Oil Company for 
several years has been processing low-pressure gas 
from oil wells in the vicinity, plus a small quantity 
of lean natural gas produced from strictly gas wells. 
Because of an increase in drilling activity in Eastern 
Pratt County, a larger supply of gas had to be 
processed in the gasoline plant. 

The gas is produced with a well-head pressure of 
about 1300 pounds, sufficient to deliver it through 
the gathering system, the processing plant and 
through the transportation system without com- 
pressors. In order to handle this extra volume, a 
high-pressure absorption plant and dehydrating unit 
was designed. 

The dehydration material is a product of glycerol, 
which is changed in structure to ethylene glycol, and 
then made up of two molecules of ethylene glycol 
from which one molecule of water has been removed, 
forming diethylene glycol, which has only a two- 
carbon chain. The specific gravity of diethylene 
glycol is 1.1185 at 68° F., and it has a boiling point 
of 473° F. 


INDEPENDENT UNIT 


Diethylene glycol is freely miscible with water, 
methanol, ethanol and many other liquids at ordinary 
temperatures, and is flammable at 266° F., burning 
with a bluish flame. It is very hygroscopic, even 
more so that ethylene glycol, and will absorb its own 
weight of water in 9 days, if placed in a closed space 
over a dish filled with water, but it does not appear 
to hydrolize to ethylene glycol if mixed with water 
in any proportion, and upon distillation to remove 
the water returns to its normal state. 

The new unit was built to be operated partly as 
a dependent plant, and partly independent of the 
original plant. Heat and power are obtained from 
facilities of the gasoline plant, but the dehydration 


Enriched oil is vented from the high pressure absorber by 

liquid level control and passes to vent tanks where low 

boiling fractions are released before the oil reaches the 

distillation equipment. The scrubber for high pressure gas 
is in the base of this tower. 
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the 


operations of 
The first part of the new process is 
to remove the desirable hydrocarbons from the gas, 
and to accomplish this a high-pressure absorber was 
installed with the necessary pumps to circulate the 
absorption oil to the column. 

Operating at 715 pounds is sufficient to recover 


section is independent of other 
gasoline unit. 


part of the low-boiling fractions which are not de- 
sired, such as propane and ethane. The absorption 
oil is vented through a series of rich-oil vessels to 
reduce the pressure from 715 pounds to the operating 
pressure of the gasoline plant distillation equipment. 
In this phase of the process, most of the undesirable 
fractions are released from the oil, and are picked 
up by compressors and boosted back to a pressure 
sufficient to be introduced into the residue line from 
the high-pressure absorber. Other gas, not required 
for plant operation, and repressuring in the field, is 
also compressed and introduced into the high-pres- 
sure absorber residue line to be mixed with the 
straight natural gas residue. 

The dehydrating section of the new plant consists 
of a diethylene contacting column, 4 feet in diameter 
and 27% feet high, containing a built-in scrubber in 
the base to remove any absorption oil which may 





Motor-driven plunger pumps, 
pick up de-watered glycol from™ — 
the submerged section at the {| 
base of the reconditioning still. 
It is delivered at the rate of 5 
galions a minute to the glycol 
contacting column under pres- 
sure of 715 pounds, identical 
with the pressure at which gas 
is received from the field. 
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Control Equipment on the glycol 

still, Pressure is maintained at 

25 pounds and_ temperature 

maintained at 295° F. with 

steam from the gasoline plant 
boilers. 


be carried over with the high-pressure gas. This 
column contains 4 bubble trays set on 24-inch cen- 
ters, through which the gas passes to be brought 
into contact with the glycol. A self-contained mist 
extractor is set in the upper end of the glycol con- 
tactor to prevent the loss of glycol as the high- 
pressure gas is released from the column. Additional 
precautions are taken to recover glycol, should the 
column puke, with pipe line drips in the plant yard 
between the contactor and the transmission pipe line. 


AUTOMATIC RECOVERY 


As the dehydration unit is operated at approxi- 
mately the same pressure as the high-pressure ab- 
sorber, ordinary pumps are not satisfactory for han- 
dling the glycol, so motor-driven, slow-speed, triple- 
plunger pumps were installed. They are set in line 
with the service pumps used in the older gasoline 
plant, together with the high-pressure pumps han- 
dling the absorption oil to the high-pressure absorber. 
This was done so the building over the former pumps 
might be extended without excessive cost to cover 
the new installation. 

About 5 gallons of glycol per minute is sufficient 
to absorb the moisture from a peak capacity of 
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Overhead temperature of the re- 

conditioning still is maintained 

at 266° F. by pumping reflux 

from an accumulator beneath 
the condenser section. 





























20,000,000 cubic feet of gas at 715 pounds, conse- The overhead temperature of the glycol still is 
quently, very little of the absorbing material is maintained at 266° F., 207° F. below the boiling 
handled daily. As the glycol drops through the down- point of the glycol, so that all water will be removed 
comers of the contacting bubble plates, it is received from the still. The vapors, obviously, consist of water 
in the base of the column, above the self-contained only and are led through a vapor line to a series of 
scrubber, separated from each other by a blind plate 25 ahelicanl eae | d d : ie ater 
which will allow the gas to ascend, but prevents ee soprlneniag? exaiein es wicetsosee Pilon epentee ™ 
the glycol from entering the scrubber section. Auto- |S picked up from the actumulator tank and m. BOt™ 
matic, remote controlled liquid-level controllers vent tion of it returned to the top of the tower with a 
the glycol from the contactor in about the same ratio Small motor pump to maintain the temperature 
as the column receives it at the top, so that it will established for tower control. Frequent tests are 
flow through the processes without accumulating at made for determining the presence of glycol in the 
any one point. condensed water vapor; so far, there has been no 
The glycol reconditioning still is a column rebuilt trace of glycol in the condensate, which indicates 
from a gasoline plant reboiler and is 30 inches across, the operation in the distillation apparatus has been 
equipped with an outside, shell-and-tube reboiling successfuul. 
unit. Two exchangers are installed near the base The residue gas contains a varying amount of 
of the still through which the wet glycol flows to water vapor, sometimes enough to cause a dew point 
the still, and dewatered glycol flows outward towards of 65 or 70 degrees at the pressure under which the 
the coolers. The pressure of the still is maintained gas is handled. By processing of the residue, it is 
at 25 pounds and the reboiler temperature carried cleared of sufficient water that the dew point is 
at 295° F. with steam from the gasoline plant boilers. lowered to an average of 28° F., well below the re- 
The amount of steam is governed by a thermostat- quirements of the pipe line company taking the gas. 
operated valve which maintains the required tem- The gasoline recovery of the plant is more or less 
perature constantly. conventional, utilizing a steam still which processes 








Water vapor condensers, lejt, 
and glycol coolers, right, aux- 
iliary to the reconditioning still. 
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the absorption oil from both the 
low- and high-pressure absorbers 
in a composite stream. The oil 
which is stripped of the gasoline 
fractions in the still flows to coolers 
and thence to a common surge 
tank, from which the low-pressure 
pumps serving the ordinary ab- 
sorbers, and the high-pressure 
plunger pumps for the high-pres- 
sure absorber take suction. The 
same cooling system is used for all 
phases of the plant, using a com- 
mon water cooling tower which 
also contains the conventional at- 
mospheric coolers and condensers 
for products. 

By governing the amount of ab- 
sorption which takes place in both 
units, an adequate supply of butane 
and propane is recovered for fuel, 
and the regular grades of natura! 
gasoline processed in the usual type 
of fractionator, or stabilizer. Com- 
bining, or rather synchronizing the 
various operations, from dehydra- 
tion to sand repressuring, places 
the gasoline plant in a position to 
reduce overall expenses, when 
checked against revenue, which 
would not be possible if only the 
natural gasoline was produced. 


Left: The glycol still and its condensing 

sections, It is 30 inches in diameter 

and has an outside cell and tube re- 
boiling unit. 


Below: Equipment for high pressure 

gas was added to the existing low pres- 

sure plant. The second column from the 

left is the glycol contactor and the third 

from the left is the high pressure 
absorber. 











K. E. LUGER 


Stainless Steel Division, Carnegie-Illinois Steel 
Corporation 


HIN stainless steel liners for réfinery vessels 

have been used with entire satisfaction for a 
number of years. There appears to be no question but 
that when properly applied they fully protect the 
steel from high-temperature corrosion and are almost 
wholly free from trouble. When building new ves- 
sels, stainless steel liners can be applied satisfac- 
torily by the fabricating shops in a variety of ways. 
Generally a low carbon 12 percent chromium steel 
(stainless steel type No. 410) sheet or strip is used, 
although stainless steel type No. 304 has also been 
applied and used successfully. The life of the liners 
appears to be practically unlimited since the high 
chromium content apparently gives perfect resistance 
to the high-temperature corrosion of the petroleum 
products and prevents contact of the oils or vapors 
with the ordinary steel shell. 

Field lining of existing vessels with stainless steel 
is now being done on a broad scale. Towers lined in 
the field nine or more years ago are still giving en- 
tirely satisfactory service and indicate that there is 
no appreciable amount of corrosion even when han- 
dling sour crudes. While it is not claimed that a 
lining job can be done in the field as cheaply or as 
perfectly as in a fabricating shop while the vessel is 
being constructed, it nevertheless appears to be well 
established that field lining can be done both satis- 
factorily and economically. It is estimated that in the 
last 2% years alone well over 150 vessels have been 
field lined with thin stainless steel. They range from 
small heat-exchanger shells to large vacuum towers 
and include a goodly number of riveted towers. 

These field liners of stainless steel have been ap- 
plied in various ways: in fact, it is likely that no two 
refineries do the job in exactly the same way. The 
important considerations are the fastening of the 
liner to the steel securely at frequent intervals and 
sealing it so as to prevent entry of oil or vapor be- 
tween the shell and the vessel. All successful jobs 
embody these two features and differ only in details. 


FOR HIGH TEMPERATURES 


The discussion that follows is based on using 
stainless steel liners to protect the refinery vessels 
from high-temperature corrosion; that is, corrosion 
at temperatures of 450° F. or higher. If liners are 
considered for refinery service at temperatures of 





*It is suggested that any one interested in this subject be certain 
to avail themselves of the very valuable information contained in 
J. T. Shaler’s (Standard Oil Company of California) paper presented 
before the Refining Section of the May, 1939, Meeting of the American 
Petroleum Institute, and published also in the May, 1939, Refiner and 
Natural Gasoline Manufacturer. 
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Field Lining of Refinery Vessels 


With 
Stainless Steel 
Sheets or Strips” 


400° F. or lower (that is, temperatures at which 
“wet” corrosion can occur), it is suggested that the 
alloy used for both the liner and the weld rod be 
selected by testing under actual service conditions. 


ALLOY TO USE 


Most of the field-applied as well as the shop- 
applied stainless-steel liners have been of low carbon 
11% to 13 percent chromium steel, stainless steel 
type No. 410. At least one refinery has had very good 
success with liners of Type No. 304, although it is 
generally considered that this alloy, being more ex- 
pensive, may be more costly than is necessary. A 
further point to be considered is that type No. 304 
has a coefficient of expansion of from 40 percent to 
60 percent (depending on the temperature range in- 
volved) more than that of ordinary steel, which 
necessitates that heavier liners be anchored to the 
steel shell at more frequent intervals than in the case 
of type No. 410, which has a coefficient of expansion 
of only approximately 5 percent less than that of 
steel. Again, at least one refinery appears to be well 
satisfied with linérs of 4-6 percent chromium 0.50 per- 
cent moly (Type No. 502 with moly), although it is 
commonly considered, in the case of these thin liners, 
that the materially greater corrosion resistance of 
type No. 410 is well worth the slight additional cost 
per square foot. ; 

Due to the fact that the ordinary 0.12 percent car- 
bon maximum 11% percent to 13 percent chromium 
alloy air hardens on welding, and because of the 
impracticability of annealing or  stress-relieving 
welded liners in field applications, some considera- 
tion has been given to the use of the so-called non- 
hardening 12 percent chromium alloys. By the addi- 
tion of Columbium or Titanium to the 12 percent 
chromium alloys, air hardening on welding can be 
minimized. However, it is generally considered un- 
necessary to go to the expense of using these addi- 
tions. If aluminum is added to the material, air hard- 
ening can be held to relatively low limits. However, 
several years of experience indicate that the air hard- 
ening of the carefully made, extremely low-carbon 
12 percent chromium (Carbon 0.08 percent maxi- 
mum), is sufficiently under control when the liner 
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is carefully applied to cause no particular difficulty, 
and it is, therefore, the material generally used. 


THICKNESS TO USE 


The thickness of successful field-applied stainless 
steel liners has varied all the way from 1/8 to 1/16- 
inch. The heavier material has the distinct advantage 
of being very much easier for the average welder to 
apply. It has the disadvantage of costing more per 
square foot for the liner itself, and of being more 
difficult to make conform to irregularities in the 
steel shell. On the other hand, material as thin as 
1/16-inch while being cheaper and easier to fit, re- 
quires very great skill, and generally, in addition, an 
appreciable amount of experience on the part of the 
welders, to be welded successfully and satisfactorily. 
It is particularly difficult to get the desired penetra- 
tion into the steel shell without having the very thin 
material “burn” or “run away.” Because of these con- 
siderations it is suggested that unless the men doing 
the welding are experienced in this work, the first 
jobs at least be done with material of about 0.109 inch 
thickness and that no thinner material be used with- 
out first determining definitely whether the welders 
can handle it satisfactorily under conditions such as 
will prevail on the job. 


METHODS OF APPLICATION 


The two most frequently used methods of fastening 
the liners to the shell in the field are commonly 
known as the “plug weld” and the “strip weld” In 
the plug weld method the sheets are punched or 
drilled on relatively close centers and the sheets then 
fastened to the tower by welding through these holes 
as well as along the edges. The strip method uses 
relatively narrow strips which have no holes and 
which are attached to the tower only at the edges. It 
appears that the overall costs of the two methods 
are about equal. If there is a slight difference in the 
cost it is likely in favor of the strip-weld method. On 
the other hand, there has been appreciably more ex- 
perience and background with the plug-weld liners— 
the author personally, therefore, has a slight prefer- 
ence for plug method. 

There is a third possible method of field-application 
of stainless liners which makes use of a portable spot 
welder. However, since there are patents covering 
the application of liners to refinery vessels by spot 
welding, it is believed advisable that a discussion of 
this method be left in the hands of the patent holders. 
It can be said, however, that such liners have proved 
very satisfactory when correctly applied, but appar- 
ently can be considered only where the vessel wall is 
relatively smooth. 


PLUG WELDING 


Stainless-steel liner sheets are generally purchased 
in the widest widths that can be taken through the 
manways conveniently. However, in those cases 
where the tower openings would permit the use of 
sheets wider than 24 inches, material of a maximum 
width of 23-15/16 inches is frequently purchased 
because these narrower widths generally prove 
cheaper in cost of material than wider sheets and 
because of the greater ease of fitting and handling. 
Again, for ease of handling and fitting, the lengths 
of the sheets are generally held to 72 inches maximum 
when the sheets are to be run horizontally. Where 
the sheets are to be applied to large clear areas in 
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towers and can be run vertically, lengths up to 120 
inches have been used successfully. 

Where it is possible to detail the job accurately, it 
is convenient to cut the flat sheets to fit over man- 


ways, nozzles, thermocouple wells, control line open- 
ings, etc., before they are drilled or punched to make 
the holes or rolled to conform to the diameter of the 
tower. Unfortunately, however, it is seldom economi- 
cal to do the necessary accurate detailing (due pri- 
marily to the unevenness of the corrosion on the 
tower) and consequently the first operation on the 
sheets is usually the drilling or punching of the holes. 
The diameter of the holes has varied on successful 
jobs all the way from ¥ inch to 1 inch. The biggest 
drawback to the small hole is that the welders may 
close them by “bridging” without securely fastening 
the sheets to the tower, thereby wholly defeating the 
purpose of the hole. Another disadvantage is that the 
average welder, particularly if he is inexperienced 
on this work, will ordinarily have much greater diffi- 
culty in sealing a small hole, after getting the all- 
important fastening to the steel shell, than he will a 
large hole. On the other hand, when skillful and 
experienced welders are used, the larger the hole 
the greater the cost, due to the greater time necessary 
to close it and the larger amount of relatively expen- 
sive welding rod required. It is suggested, therefore, 
that the size of hole be determined by testing the 
welding of various sized holes in the thickness of 
sheet to be used, being certain that this welding be 
done with the specimens in the vertical and/or over- 
head position. 

Apparently there is a definite no-man’s land on the 
matter of diameter of holes. The hole should be either 
sufficiently small for the thickness (%-, 9/16-, or 
5¥g-inch) so that the skillful welder can seal it at the 
same time that he obtains the fastening to the steel 
shell by the “ringing” operations or should be suffi- 
ciently large that there is an appreciable hole left in 
the center after ringing. In the first case the hole is 
completed (fastened to the shell and at the same time 
sealed in one operation—this requires a_ skillful 
welder as well as one experienced in this kind of 
work) in one “ringing” operation, while in the second 
case a hole is left sufficiently large so that the slag 
can be cleaned out thoroughly. If a small hole is left 
rather than a large hole, trouble may be encountered 
later when it is attempted to close this hole. Gen- 
erally, if the hole cannot be tied to the shell and 
sealed by the welders in a single operation, it should 
be of a minimum diameter 15/16-inch so as to allow 
for ease in cleaning the slag from the pocket after the 
ringing operation. 

The distance between the holes (“centers’’) is 
another point on which there appears to be no definite 
agreement. The theory is that the holes must be suffi- 
ciently close together that the thin liner sheets will 
resist successfully the stresses encountered. The 
principal stress is believed to be that occasioned by 
expansion and contraction. When the unit goes on 
stream the liner will attain the temperature of the oil 
or vapor appreciably quicker than the shell itself and 
in consequence will try to pull away from the shell. 
The reverse is true when coming off stream and the 
stress may be particularly severe in the case of towers 
which are quenched with water. Other stresses that 
may be encountered are those occasioned by pressure 
between the liner and the shell. If a small imperfec- 
tion is left in the weld this will generally be quickly 
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sealed either by coking or by corrosion product. If a 
somewhat larger hole is present pressure will buiid 
up back of the liner during operation. When the 
pressure in the tower is later released, the pressure 
between the tower and the liner might still be in 
existence either due to the fact that the hole had been 
subsequently sealed or because the hole was not 
sufficiently large so as to relieve the pressure as 
quickly as the pressure on the vessel itself was 
reduced. 

Another possibility is that during a turn around or 
clean out, water may enter between the liner and 
shell (or steam may be sucked in and later condense 
to water). When the vessel goes on stream this water 
will flash into steam, building up high pressures be- 
tween the liner or shell unless the hole is sufficiently 
large to relieve the pressure. For these reasons, it is 
important that the finished job be carefully inspected 
so as to minimize the chances for these stresses to be 
present. Also, it is to resist these stresses as much as 
possible as well as the stresses occasioned by expan- 
sion and contraction that it is desirable to fasten the 
liner to the shell at frequent intervals so that the unit 
stresses may be reasonably small. 

It is true that evaporators and reaction drums 
operating at temperatures of 900° F. or above and 
quenched with steam or water when the unit is being 
taken down have been lined very successfully with 
stainless steel sheets as thin as 1/16-inch using holes 
on centers as great as 6 inches. However, it is com- 
monly considered to be a safer practice to use centers 
about as follows: 


Operating Temperatures Centers of holes 


(° F.) suggested (inches) 
950 to 1000 24-inch 
850 to 950 3 -inch 
750 to 850 31-inch 
Up to 750 4 -inch 


In punching or drilling the sheets a blank margin 
equal to, or slightly less than, the centers of the holes 
is generally left around the edges. 

In plug welding there are two general methods 
used for fastening the edges, with several varieties of 
each method. The first method consists of fitting the 
sheets by shingling or lapping, using about a %-inch 
lap. In cases of severely corroded towers, particularly 
where the corrosion is uneven, the lap can be in- 
creased economically to 1 inch for greater ease in 
fitting. The big advantage gained by lapping is due 
to the greater ease and speed in fitting up the sheets, 
particularly where relatively large sheets are used. 
The common method of lapping is to hold the first 
sheet against the tower, tack weld it in place, then 
weld solid the edge to be covered or lapped by the 
next sheet, clean the slag off this weld, inspect it, 
reweld where necessary and finally tack on the next 
sheet. Welders to fill up the holes and weld the 
remaining edges can then follow. Because of the 
“come and go” allowed by lapping, it is believed that 
greater speed can be made in fitting-up by using this 
method; fitting-up is generally the “bottle-neck” 
when it is desired to get a vessel lined and back on 
stream as quickly as possible. Another advantage of 
the lap method is that it requires that only one edge 
be welded to the steel tower at each joint. The 
second edge is welded to the underlying stainless 
sheet. Welding the thin stainless steel to itself is 
much more readily done than welding it to the thick 
ordinary steel of the vessel wall. 

Being thin, the sheets offer no particular difficulty 
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in conforming to the tower wall when raised by 
lapping. However, some refineries have overcome 
this possible difficulty by forming the edges to fit 
over the preceding sheet. See Figure 1. 

For emphasis, it is believed desirable to state again 
that when using the lap method of fitting it is neces- 
sary to weld solid the edges to be lapped as well as 
the exposed edges. If this is done, the damage due to 
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FIGURE 1 





a leak allowing oil, vapor, steam or water to get 
between the liner and shell will be confined to a 
single piece of the liner, whereas, if it is not done, 
a number of pieces may be affected. 

The second method of fastening edges in plug 
welding is to butt the sheets rather than to lap them. 
When the edges are butted several methods of edge 
welding have been used satisfactorily. In one method 
the sheets are fitted accurately and tack welded in 
place, leaving a gap of approximately %-inch between 
the edges. Later these gaps are filled by welding each 
edge to the tower separately and then filling in with 
weld metal any uncovered areas in the gap by means 
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FIGURE 2 





of a third weld bead. See Figure 2. The drawback to 
this method is that it requires accurate and conse- 
quently relatively slow fitting. Furthermore, on an 
unevenly corroded tower, it is generally impossible 
to fit the sheets sufficiently accurately to maintain 
a uniform gap, and therefore, V-shaped gaps occur. 
These are very troublesome in that where the edges 
come close together or lap, it is practically impossible 
to fasten each of the edges securely to the steel tower. 
Where the gap spreads out, a great deal of extra 
time and weld rod is consumed in covering the bare 
spots between the first two beads. This method, 
however, has the advantage of requiring only tack 
welding during the fitting-up, thereby speeding up 
the “bottle-neck.” It also assures relative certainty in 
fastening each edge securely to the steel tower. 
Another method of edge welding consists of fitting- 
up, leaving a liberal gap of %- to ¥%-inch between 
the edges, subsequently welding each of the edges 
securely to the tower, and finally covering the gap 
with a narrow cover strip. See Figure 3. There is no 
question but that this is an excellent method and 
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that it-is perhaps the most foolproof. It allows for 
maximum speed in fitting-up, and in addition assures 
that all the edges of the liner sheets are tied securely 
to the tower. Its disadvantage is that it requires four 
weld beads to each joint. 

A third method of making butt-joints on plug- 
welded liners calls for fitting and tacking the first 
sheet, solid welding the edge against which the next 
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sheet is to be placed, cleaning this weld bead of 
slag, inspecting it, and rewelding where necessary. 
The next sheet is then fitted snugly against this first 
welded edge, tack welded, and the opposite edge then 
welded solid. In this way the edges at joints can be 
secured firmly to the steel shell; the edge first welded 
is definitely tied directly to the vessel and the second 
edge of the joint is definitely tied either directly to 
the tower or to the first weld bead. See Figure 4. 
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Final Operation 
FIGURE 4 


This method has the advantage of eliminating the 
necessity of fill-in weld beads even though it uses 
only two weld beads. When everything is taken into 
consideration, it is, of:the possible methods used for 
butt joints, the method which the author prefers. 
Still another method has been used for edge weld- 
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ing the plug-welded sheets. This consists of fitting 
the sheets with an accurate gap of approximately 
% inch between. adjacent edges, tack welding and 
then using a single weld bead to fasten both edges 
and seal the joint. This operation of using a single 
weld bead both to fasten the two edges and to seal 
the joint is very difficult and requires great skill. 
The danger is that if a good seal is obtained, one or 
both of the edges may not be fastened securely to the 
shell. Furthermore, the author knows of no easy 
method for determining in a weld of this type whether 
or not good penetration into the shell has been 
obtained. This type of welding is accomplished by 
using a % inch or 5/32 inch diameter welding rod; 
having it bite directly into the steel shell at the gap 
and gradually building up weld metal to fasten the 
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edges and seal the joint. See Figure 5. It is suggested 
that this method of making edge welds not be 
attempted unless the welders have demonstrated 
definitely by welding specimens under conditions 
similar to those to be encountered on the job that 
they are capable of accomplishing with a single weld 
bead the secure fastening of both edges to the steel 
shell, and at the same time sealing the joint. The 
specimens should be examined carefully to be certain 
that good penetration into the steel shell has been 
obtained throughout the length of the joint. 

The welding of the hole in plug welding is particu- 
larly important. The two things that must be watched 


Ay 











FIRST OPERATION 
OF PLUG WELDING 


FIGURE 6 





most carefully are that the liner is firmly and 
securely attached to the steel at the periphery of the 
hole, and that the plug contains no imperfections in 
the weld which would permit leakage. It is generally 
agreed that the best method of welding consists of 
first welding the periphery of the hole to the tower. 
See Figure 6. If the welders are not sufficiently 
skillful to do this and in addition to seal the hole in 
one pass or “ringing,” the slag is then cleaned off, 
being certain that no slag remains entrapped in the 
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center. It is suggested that an air hammer be used 
for removing the slag. After inspecting the cleaned 
first weld, the hole is sealed. This is generally done 
by starting at the bottom and weaving from side to 
side in filling and covering the hole. It is suggested 
that the welders be checked constantly so as to make 
sure that they do the ringing operation so as to 
definitely fasten the periphery of the hole to the 
shell, as outlined above, rather than merely filling 
the hole-by weaving and bridging without first tying 
the periphery of the hole to the shell. 


STRIP WELDING 


When liners are to be applied by the strip-weld 
method, the strips are generally purchased from the 
mill in the widths to be used. It is suggested that the 
widths of the strips be approximately as follows: 


Width of Strips 


Operating Temperatures 
a 


tC 2.) (Inches) 
950 to 1000 
850 to 950 3Y 
750 to 850 4 
Up to 750 4Y, 


For ease in handling during fitting-up, and to 
obtain at least an occasional transverse welded the 
lengths are generally held to a maximum of 4 feet 
when applying the strips horizontally, and to a 
maximum of 5 feet when applying them vertically. 
In small clear areas such as between trays, it is some- 
times more economical to apply the strips vertically 
rather than horizontally. When applied vertically no 
attempt is made to form or roll the narrow width to 
the diameter of the tower. On the other hand, when 
the strips are applied horizontally it is occasionally 
found advantageous to have the strips rolled to con- 
form to the diameter of the vessel. 

Fitting and welding of the edges is accomplished 
in the various methods outlined above when dis- 
cussing the edge welding of plug-welded liners. Due 
to the relatively large amount of extra metal that 
would be required if these narrow strips were lapped, 
the shingling or lapping method of application is 
considered uneconomical and therefore is not used. 
The same thing applies to the use of a cover strip at 
the joints. The author again quite strongly favors 
the method calling for solid welding of one edge of 
the first strip to the steel shell, thoroughly cleaning 
this weld bead, inspecting it, re-welding if and 
where necessary, firmly butting the next strip against 
this completed weld bead, tacking it in place, solid 
welding the opposite edge, etc. 


GENERAL 


Before attempting to apply a stainless steel liner 
to a refinery vessel it is essential that the interior 
surface of the vessel be thoroughly cleaned. This 
generally is accomplished best by a hard blasting 
with a sharp sand or steel grit. The crushed flint or 
so-called Joplin sand obtained from Joplin, Missouri, 
appears to be the most satisfactory material to use, 
with steel grit, steel shot and finally ordinary sand 
ranking in the order named. It is suggested that the 
tower be checked by the welders for “weldability” 
with a small current before removing the sand blast- 
ing equipment. 

If a stainless steel liner is to be applied to a vessel 
which previously had been metallized with aluminum, 
it will be essential to remove all the aluminum and 
the possible aluminum-iron alloy from the surface 
where welding is to be done. It is generally quite 
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expensive to attempt to remove the aluminum satis- 
factorily by sand blasting. The removal of the 
aluminum by grinding has also proved extremely 
expensive. A satisfactory and relatively cheap method 
of removing the aluminum consists of chipping the 
shell with air hammers along the narrow areas where 
the edge welds on the liner will occur. In the case of 
plug-welded liners, the aluminum on the shell back 
of the holes can be removed by drilling through the 
holes, after the sheets have been tacked in place, 
using either a sharp, flat faced drill or a reamer. 

When lining heads or domes in vessels, it is sug- 
gested that the stainless-steel sheets or strip be cut, 
punched or drilled and then formed and shaped into 
“orange peel” sections to fit the contour of the shell 
snugly. 

It is suggested that tray supports and other pro- 
tuberances in the towers which might be subject to 
stress, be fastened directly to the steel shell rather 
than attempting to support them on the thin stainless 
steel lines. On some jobs, tray supports have been 
installed successfully after the liner is applied by 
welding these supports to large plug welds (about 
1 inch in diameter or larger and on as close centers 
as necessary to support the load) in the liner so 
that the stress is transmitted directly through the 
plug weld to the steel shell. 

If it is deemed impractical to detail the job care- 
fully so that all necessary cutting can be done in the 
fabricating shop, the stainless-steel sheets or strips 
can be cut to fit around tray supports, manways, 
nozzles, etc., by melting with the electric arc. For 
this purpose, a bare rod of ordinary steel can be used. 
Unfortunately the stainless steels cannot be cut or’ 
burned readily with the oxygen-acetylene torch; the 
cutting torch merely melts the stainless steel rather 
than burning it. 

It is suggested that sufficient care and time be 
taken in fitting the liner sheets or strips to assure that 
the stainless steel is snugly against the steel shell at . 
the edges and around the periphery of the plug-weld 
holes. Appreciably better speed can be made in 
welding, and a better job results if the liner is made 
to hug the steel at all points to be welded before 
welding is attempted at these points. For holding 
the sheets and strips in position during fitting, and to 
force the liner against the shell, 2x4 or 4x4 inch 
timbers cut about 1 or 2 inches shorter than the 
diameter of the tower have proved very efficient. By 
placing one end of the timber on the liner where it is 
desired to exert pressure to force it against the shell, 
and then hammering the other end off center, an 
appreciable amount of pressure can be applied. 
Another tool that has been quite successful is the 
small, light hydraulic jack commonly sold for use on 
automobiles. These quick-acting jacks, having tubing 
welded to their bases to make their length approxi- 
mately equal to the diameter of the tower, work 
very well. On the other hand, turn-buckles generally 
prove unsuitable because they are slow acting and 
because of their excessive weight when sufficiently 
rigid to exert an appreciable amount of pressure. 

Even though the sheets have been fitted as care- 
fully as possible and jacks used to force the liner 
against the shell, on severely corroded towers it 
generally is also necessary to resort to hammering 
the liner against the shell in certain areas where the 
corrosion of the tower has been uneven. The low 
carbon type No. 410, even though it may air harden 
somewhat on welding, generally withstands the ham- 





{45} 57 








mering very well. Small sledges and air hammers 
have proved satisfactory for this purpose. 

Air hammers have also proved satisfactory for 
cleaning the slag from weld beads both to prepare 
the beads for inspection and to make ready for fur- 
ther welding. 

All of the welding on the stainless-steel liners 
(excepting, of course, resistance welding in the case 
of spot-welded liners) should be done by the metallic 
arc using reversed polarity and a coated rod. Coated 
rods, Type No. 304; Type No. 309; and Type No. 310 
have been used with satisfaction. It is believed, how- 
ever, that either Type No. 309 or Type No. 310 rods 
are to be preferred to Type No. 304 inasmuch as there 
may be an appreciable amount of dilution of the weld 
bead with iron when welding to the steel shell. 

In damp climates or when the weather is change- 
able, appreciably better success in avoiding pin holes 
and trapped-in slag in the weld beads frequently may 
be obtained by pre-drying the coated weld rods. It is 
suggested that for this drying the rods be baked at 
a temperature of approximately 300° F. to 400° F. for 
12 hours or longer immediately before use. 

Both the %-inch diameter and 5/32-inch diameter 
coated welding rods have been widely used for the 
field application of stainless steel liners. In some cases 
weld rod as small as 3/32-inch diameter has been 
used, but it is questionable whether this relatively 
expensive small diameter rod is economical. Where 
the welders are particularly skillful and have had at 
least a fair amount of experience on this type of work, 
the 5/32-inch diameter rod may prove most eco- 
nomical. However, for the average job it is believed 
that the %-inch diameter rod will give the greatest 
satisfaction. 

It is believed that the question of the exact heat or 
current to be used in welding can best be left to the 
welding supervisor, since the best heat is a function 
of a number of variables including the skill of the 
welder, his method of handling the rod, and whether 
he is welding down hand, vertically going up, verti- 
cally coming down, or overhead. It is important, 
however, that the amount of heat used should be held 
closely to the minimum necessary to obtain the de- 
sired penetration. Generally, the heat used should be 
not greater than 130 amperes when using 5/32-inch 
diameter rod and no greater than 95 amperes when 
using the %-inch diameter rod. 

Inasmuch as thin sheets are being used, it is highly 
desirable that the welding should proceed as rapidly 
as possible; that is, the welder should not attempt 
to puddle, but should weld as fast as he can, main- 
taining the necessary penetration and fullness of 
bead. 

It is asking almost the impossible of welders to 
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expect them to weld light-gauge stainless-steel liners 
to steel shells when the only welding machines avail- 
able are rated at approximately 300 amperes. To do 
this work efficiently, economically and satisfactorily, 
there is required a closely-controlled, relatively low 
current. Unless relatively new welding machines in 
good condition and rated no higher than 300 amperes 
are available, it is suggested that machines of 150 
ampere ratings in good condition be rented. The 
added speed and markedly lower costs possible when 
using the best available welding equipment will far 
outweigh the cost of rental. 

It is considered advisable to allow welders to 
practice the various points necessary to do an efficient 
job on welding thin stainless steel liners before they 
are called upon to actually do the work on the job. 
For this practice, scrap pieces of stainless steel of the 
same thickness as the liner are welded to steel plate 
in the vertical position. If the job involves the lining 
of domes, the practice should also include overhead 
welding. Where the liner is to be applied by the 
plug-weld method, the welders should practice rim- 
ming the hole, cleaning off the slag, and finally seal- 
ing the hole as well as to practice fastening and 
sealing of the edges. 

It has been the author’s experience that far better 
cooperation and workmanship can be expected from 
the welders if care is taken to have them clearly 
understand just what is desired of them in applying 
the liners. The suggestion is made, therefore, that 
the welders fully understand that it is desired to 
attach the liner firmly and securely to the shell at 
frequent intervals, to seal the liner all around so that 
no oil or vapor can get between the liner and the 
shell, and finally to so attach the liner that in case a 
leak does occur it will affect only a very small portion 
of the job. 

It generally proves distinctly advantageous to 
supervise and inspect the job closely. It is suggested 
in the case of plug welds that they be inspected after 
the periphery of the hole has been welded and cleaned 
of slag. This will prevent any of the holes from being 
merely filled or bridged without being attached to the 
shell. It is also considered good practice to clean the 
welds of slag and make a thorough inspection after 
the welding is complete to make certain that no 
necessary welding has been missed and that the 
welds are free from pin holes, entrapped slag and 
other defects, and that good penetration into the steel 
shell has been obtained at all joints. 

There are now available several firms of contractors 
who are experienced and well versed in the field 
application of stainless-steel liners and who are will- 
ing to undertake to do complete jobs on a turn-key 
basis. 
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Gasoline Manufacture and 
Pressure Maintenance in 


One Operation 


NTATURAL gasoline manufacture as well as re- 
4 pressuring of the formation in the adjacent 
field is accomplished in the combination plant, op- 
erated by Rhodes Field Gasoline Company, Jack 
County, Texas. The plant provides distribution of 
the high-pressure gas back to the input wells. 

It is a straight compression unit, employing two 
states of compression, which recovers liquid products 
at three points. The first is in an accumulator after 
the gas from the field is cooled, prior to passing into 
the intake header; the second is the low-stage ac- 
cumulator and the third is the high-stage accumula- 
tor. At this point all products are condensed and 
pumped to form a composite mixture for stabilizing. 

Two angle-type engines are used for compression, 
having two sizes of compressor cylinders, the first 
is 23x24 inches which is used as a combination 
vacuum and low-pressure cylinder and the second an 
11 x 14-inch, used as the second and high stage. All 
gas is taken from separators, with oil lead lines from 
the tubing head, and the gas lines from the casing- 
heads connected to the traps instead of splitting the 
flow. The pressure on the separators is held at about 
atmospheric, or at a slight vacuum, so free gas may 
be removed before it enters the flow tanks in the field 
battery. 

As the gas is separated from oil in the traps, no 
heavy material enters the vacuum lines and drips 
contain nothing but clear gasoline and a small 
amount of water. The vacuum on the field system 
is maintained and prevented from becoming high 
with a regulator at the plant entrance. The gas 
passes from the vacuum regulator to a series of cool- 
ing coils to reduce the temperature as low as pos- 
sible before it enters the plant suction header, to con- 
dense the heaviest fractions, and to increase the 
volumetric efficiency of the compressors. The gas 
and condensate both enter an accumulator, which 
also serves as an intake scrubber to prevent liquids 
from being drawn into the low-pressure cylinders. 
Che scrubber is equipped with a liquid-level con- 
roller to dump the condensate into a second vessel 
or future use. 

The low-pressure cylinders operate up to 6 inches 
acuum on the intake, and discharge at 70 pounds. 
‘he gas under this pressure is cooled again, and all 








(-asoline production is by compression with recovery at three 
points: condensation after field gas has cooled, low stage 
compression and high stage compression. 
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A meter for each well of the formation repressuring project allows the gasoline plant 
personnel to carry out the second function of the plant. 


low-stage gasoline removed in a low-stage accumu- 
lator. This vessel also is equipped with a liquid-level 
instrument which traps the condensate into the vessel 
into which the liquids from the intake scrubber are 
dumped. The gas from the low-stage accumulator is 
compressed to 350 pounds, cooled and led to the 
high-stage accumulator. There is a connection in the 
high-pressure piping, just outside the gas coolers 
where the low-stage and scrubber gasoline is pumped 
in from the tank which receives it from the scrubbers 
and accumulators. 

The object of blending the low-gravity product 
with the high-pressure gas after cooling on the high 





Recording controllers and the temperature recording 
instrument are outside. 
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stage is to obtain a higher efficiency on the plant 
as a whole. The low-gravity gasoline acts somewhat 
as an absorbing medium, similar in results as secured 
in gasoline plants which produce their own absorbing 
medium with propane coolers attached to the side 
of the absorbing column, that reduce the temperature 
of both the gas and the gasoline to sub-normal tem- 
peratures. There is no absorber in this plant, but the 
stream of gasoline made up of drips from the intake 
cooler and the low-stage accumulator is sprayed into 
the high-stage piping to contact the gas under pres- 
sure, as intimately as possible under the circum- 
stances. While no gauging is done of either the drip 
gasoline or the low-stage product, the liquid-level 
controller on the vessel which actuates the product 
pump indicates that sufficient of the total gasoline 
is low gravity to obtain the desired contact with the 
high-stage gas in the piping between the coolers and 
the high-stage accumulator. 

The stream of gasoline combining the drips, the 
low-stage make and the material condensed out of 
the high-stage gasoline is vented from the accumu- 
lator by a liquid-level controller to the fractionator 
at the high-stage pressure of 350 pounds. The stabi- 
lizer is more or less conventional and produces a 
bottom product of any vapor pressure, but usually 
18 pounds. Overhead vapors from the fractionator 
are condensed under control to provide an adequate 
amount for reflux. The remainder of the overhead 
is vented to plant fuel lines for use in the boiler, or 
returned to the high compression intake to find its 
way to the field with the residue gas. To prevent 
undue condensation of the vapors leaving the reflux 
accumulator, they are passed through a steam jack- 
eted line to heat them above the dew point of the 
fractions contained in them. 

With the exception of the reflux, the boiler feed, 
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and the loading pumps, all units handling water and 
other commodities are centrifugal pumps driven by 
steam turbines. When possible, these pumps were 
located on the lines carrying commodities to main- 
tain a straight line flow of liquids. Therefore, the 
units are found at various points in the plant yard 
and are set without houses over them. All units 
were designed to operate in weather common to 
North Texas and are not harmed by exposure to the 
elements. 

The part which the gasoline plant plays in repres- 
suring the field is confined to handling the gas. The 
meters which record the amount of gas pumped into 
each input well are located in the engine room, 
mounted on the wall over 2-inch piping for supports. 
The controlling gates are on by-passes between the 
high-pressure residue header and the individual well 
distribution line, and have extension handles so the 
operator of the plant may change the volume while 
inspecting the reading on the meter chart. The plant 
operator, by the multiple-meter setting in the engine 
room is relieved of walking over the field to change 
charts, and to inspect the readng to determine if a 
change in volume is required. The operator also takes 
measurements to determine the gas/oil ratio of the 
producing wells, and, if any individual producer 
shows that the sand is channeling from the input to 
the pumping well, immediately changes the amount 
of gas to the input well suspected of causing the 
difficulty. 


GASOLINE CONTENT LOW 


While the field man of the varous companies inter- 
ested in repressuring the field take care of powers, 
individual pumping units and gauging of the oil, they 
do not have control over the amount of gas injected, 
nor the amount of gas allowed for the producing 
well. The gasoline plant operators are given a sched- 
ule of volumes, and it is their job to see that each 
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Compression’ end of gasoline extraction pumps 





Cooling tower water is driven by steam turbine centrifugal 
pumps. 


well receives the required amount of high-pressure 
gas. Twelve orifice meters are required to measure 
the gas which is returned to the field, and all are 
located in the engine room. To prevent freezing of 
the orifice plates, the main line carrying the high- 
pressure gas is steam jacketed where the by-passing 
valves and piping are located, and which may be con- 
trolled with gates adjacent to the installation. 

About 2,000,000 cubic feet of gas is handled daily 
by the two 250-horsepower gas engines. This gas has 
a content of about 1.25 gallons per thousand cubic 
feet. The volume of gasoline produced averages 
approximately 2500 gallons daily, all of which is 
stabilized to 18 pounds vapor pressure, and is trans- 
ported by truck to refineries in North Texas. 





S. PILAT and J. SEREDA 
(Laboratory of Petroleum Technology of the 
Polytechnic School in Lwow ) 


Przemysl Chemiczny (The Chemical Industry), 
22, 459-463, November-December, 1938 


Translated from the Polish by 
J. G. TOLPIN, 


Process Management Company 


HE studies of sulfonic acids formed in the process 

of refining mineral oils with sulfuric acid gave up 
to now results contributing to the knowledge of their 
physical, chemical and physico-chemical properties 
and made possible their subdivision into four char- 
acteristic groups’. The authors based this subdivision 
on the differences in solubility of calcium sulfonates 
in water and ethyl ether, as well as on the differences 
in coloration of ether solutions of iron sulfonates. 
Since the chemical constitution of the petroleum sul- 
fonic acids is not yet known, this subdivision pur- 
ports determination of the origin and characteristic 
features of the separate groups of sulfonic acids in 
order to facilitate orientation, the problem of the 
differences in their chemical character remaining 
open. 

“The iron reaction” is a very sensitive color re- 
action for petroleum sulfonic acids belonging to the 
group 4: the aqueous solution of free acids or their 
alkali salts produces with a solution of any iron salt 
an amorphous blue precipitate soluble in ethyl ether 
with an intensive blue color’. 

The authors are now able to show that this re- 
action is caused by high molecular weight sulfonated 
phenols. It is known that phenols have been isolated 
from different crude petroleums or their fractions and 
that only some of the lower homologs of these up to 
C,, inclusive have been identified’. 

Information has been lacking up to the present 
time concerning the fate of the phenols during refin- 
ing of the oil fractions with sulfuric acid. It was previ- 
ously assumed that they were sulfonated and re- 
mained in the acid sludge*. This would be expected 
from the insolubility of known sulfur derivatives of 
phenol and its closest homologs in mineral oils. The 
authors are now able to show that sulfonated phenols 
of higher molecular weight remain, during refining, 


* This translation has been submitted by the Petroleum Division of 
the American Chemical Society. The Petroleum Division, however, 
assumes no responsibility for the facts and opinions presented in this 
paper, nor does it necessarily endorse statements made therein. 





Petroleum Sulfonic Acids 









SUMMARY 


prao™ the products of interaction of sulfuric acid 
with mineral oils, sulfur derivatives of phenols 
| occurring in crude oils were isolated for the first 
time. After splitting off the sulfo group from the 
phenol-sulfonic acids, phenols were obtained hav- 
ing a molecular weight of about 260 and an em- 
pirical formula C,;H..OH. 


It was shown that the color reaction of iron petro- 
leum f-sulfonates (16) is due to the presence of 
petroleum phenol-sulfonic acids for which it is 
characteristic. 

Iron salts of petroleum phenol-sulfonic acids are 
soluble in organic solvents, producing an intensive 
blue or green color. Water-soluble mineral salts, 
in solid form or in the form of aqueous solutions, 
bring about a disappearance of the color. Likewise, 
the effect of temperature or of traces of water is 
to bring about a disappearance of the color or its 
reappearance. 


Some changes observed in the iron salts of petro- 
leum phenol-sulfonic acids can be explained by the 
action of the hydroxyl group in the reaction with 
ferric chloride and by the phenomenon of tautom- 
erism and desmotropism. 





in the acid-treated cil since they are soluble in it 
and that, furthermore, they are retained in the 
alkali sludge. They can be isolated from the waste 
water from refining in the form of iron salts, using 
the above-mentioned color reaction. Making use of 
the fact that all petroleum sulfonic acids split off 
the sulfonic group more or less upon treatment with 
20 percent hydrochloric acid,® the organic residue 
thus obtained was found to be a mixture of phenols. 
In this way sulfur derivatives of the phenols present 
in the crude oil were detected for the first time among 
the products of the reaction of sulfuric acid with 
mineral oils. 

Concerning the iron reaction there was at first no 
suspicion that it might be caused by phenols or their 
sulfonic acids, since it was known that colored com- 
pounds such as those formed from the known phenols 
and ferric chloride are insoluble in organic solvents. 
Alcohol is an exception since only very complex 
phenols produce a color reaction® in this solvent. 
Similarly, colored compounds obtained from phenol- 
sulfonic acids and ferric chloride are insoluble in 
organic solvents; they dissolve only in water and, 
as far as it is known to the authors, colored com- 
pounds obtained from phenol-sulfonic acids and solu- 
ble in ether are not known at the present time. 

The first indication in this direction was obtained 
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in an attempt to prepare sulfonic acids of the group 
8B. Thereupon, it was found that hydrolysis of sulfo- 
chlorides prepared by different methods’ always gave 
sulfonic acid salts soluble in water, but the free 
acids liberated from them were insoluble in water 
although they first were easily soluble. In this way 
sulfonic acids were obtained which were insoluble in 
water, giving now no positive iron reaction and pro- 
ducing a yellow color in ether. A negative iron re- 
action was also produced by sulfonic acids soluble in 
water which were obtained in insignificant amounts 
together with the insoluble ones from sulfochlorides’®. 

These results suggested that the & petroleum sul- 
fonic acids included phenol-sulfonic acids, the OH 
groups of which were substituted by chlorine atoms 
through the action of the chlorinating agent during 
the preparation of the sulfochlorides. It is known 
that phenol sulfochlorides as a rule are not formed 
since the hydroxyl group also reacts with the chlori- 
nating agent®. Because of this, the free sulfonic acids 
obtained from the sulfochlorides are not soluble in 
water and also give no iron color reaction. Similarly, 
phenol esters and ethers produce no color reaction 
with ferric chloride since their OH group is not free, 
which is in agreement with the fact that according 
to Raschig™ color reactions of phenol with ferric 
chloride depend on the reaction with the hydroxyl 
group. It was actually proved that & sulfonic acids 
are capable of the Graef diazo reaction. 

Since there is not even the slightest doubt that 
colored iron sulfonates are phenol derivatives, the 
results of the investigations carried on up to now 
for the purpose of orientation’? are compared below. 


The starting material for the preparation of iron 
8 sulfonates consisted of acid waste water remaining 
from acid refining of a petroleum distillate, since it 
was desired to isolate any possible low molecular 
weight sulfonates. A distillate fraction from a tube 
still was used in which a low content of olefins would 
be expected; under the action of sulfuric acid, alkyl 
sulfuric acids were formed that could split off the 
sulfonic group from the iron sulfonates and undergo 
hydrolysis to the alcohols, the latter needlessly con- 
taminating the expected phenols. The concentrate of 
the waste water of specific gravity 1.126 at 15°, and 
acid number 34 mg. KOH per g. was made faintly 
alkaline and evaporated to dryness. The sodium sul- 
fate precipitated from the concentrate was separated. 
The dried residue was extracted with alcohol to a 
negative iron reaction of the residue, the alcohol was 
evaporated from the extract, the hydrocarbons and 
naphthenic acids removed by means of petroleum 
ether from the aqueous solution which had been 
acidified in the presence of methyl orange, leaving 
in the solution sodium sulfonates”. 


From the aqueous solution of the purified sulfo- 
nates iron sulfonates were precipitated with ferric chlo- 
ride, extracted with ethyl ether and, after evaporation of 
the ether, washed with petroleum ether to remove any 
possible remaining organic impurities. Finally, washing 
with water was undertaken in order to remove the ex- 
cess ferric chloride, until no more chloride ions could be 
detected. The yield of iron sulfonates refined in this 
way amounted to 0.5 percent based on the waste 
water from refining. 

Because of the difficulties encountered in drying 
iron sulfonates, an ether solution of known concen- 
tration was prepared and the required quantity of 
the solution was used for analysis, the ether being 
evaporated during the drying. A series of..experi- 
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ments established the conditions of drying, indicating 
that, at a temperature below 65° (thermostat with 
methyl alcohol) and under reduced pressure, iron 
sulfonates can be dried to constant weight without 
preventing the iron reaction, provided that the sub- 
stance is dried for 2-3 hours and that the smallest 
possible amounts required for a single determination 
(0.2-0.5 g.) are used. 

The elementary analysis of iron sulfonates obtained 
and dried in the above-described manner showed the 
following average composition: 





C. (Liskte method iis. «ccs ne tie vckaont 55.8% 
chain dete bias sete ace ee ad ouicaia odes eek ae 7.7% 

S "(Carine Mietho. F aic sata eee es 8.3% 
F, (evaporating with HNO; and heating)... 5.2% 
© ‘(by difference to 1009}; . oo A 23.0% 
100.0% 


This analysis corresponds to the empirical formula 
C;,H,.S,O0,,;Fe for the salt and a calculated molecular 
weight of M = 1044. Consequently, the approximate 
formula of the sulfonic acids is C,,H,,SO;H under 
the assumption that 1 atom of iron corresponds to 


3 moles of the acid (M = 344). 


It was attempted to dry the substance for analysis 
in such a way that no change of its color would 
result, without accounting at that moment for the 
possible influence of traces of water on the color of 
the solution of iron sulfonates under investigation. 
It is possible that, due to this, the total formula for 
the salt does not exactly correspond to the empirical 
formula of the obtained phenols, showing an excess 
of one atom of oxygen, which could be due to the 
presence of moisture in the samples analyzed, since 
the percent of oxygen was calculated as usual by 
difference. 

In order to obtain the organic residue remaining 
after splitting off the sulfonic group, the iron sul- 
fonates (20 g.) were heated to boiling under a reflux 
condenser with 150 cc. of 20% hydrochloric acid for 
90 minutes. The reaction mixture, which possessed 
a definite phenol odor, was treated with petroleum 
ether which almost completely dissolved the reaction 
products, leaving undissolved a small portion of 
sulfonates which form no colored iron salts and 
which compose the group F sulfonates. The solution 
of phenols in petroleum ether was washed with 
water, the solvent was evaporated, the residue dis- 
solved in 10 percent sodium hydroxide, the solution 
extracted with ether, and the ether extract treated 
with alkali. From the alkali solution the phenols 
were liberated by acidifying and treating with ethyl 
ether and, after drying at 100° and under 14 mm. 
mercury pressure, the product obtained amounted to 
0.4 g.; this fraction I was a dark yellow oil of phe- 
nolic odor giving an intensive Graef diazo reaction. 
After sulfonation with concentrated sulfuric acid 
(heating on the water bath for a short time with a 
small excess of acid) these phenols gave no positive 
iron reaction, and apparently the mixture which was 
obtained contained the phenols possessing the lowest 
molecular weight that easily dissolve in 10 percent 
alkali. 

The main solution of phenols in petroleum ether 
was washed with water and into this water, that ulti- 
mately became a dilute alkali solution, passed the 
fraction II of phenols. They were isolated as before 
and amounted to 3.5 g., also in the form of a dark 
yellow oil, but of a milder phenolic odor, more inten- 
sive diazo reaction and containing no trace of sulfur. 
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These phenols showed upon sulfonation a positive 
iron reaction, producing a greenish color. 

Finally, from the petroleum ether solution the 
fraction III of phenols was isolated amounting to 
11 g., and possessing the same appearance and prop- 
erties as mentioned above, but having a faint phenolic 
odor. After sulfonation these phenols gave a posi- 
tive iron reaction with an intense blue color. The 
residual phenol fractions were decolorized with acti- 
vated carbon by treatment in alcohol solution and 
after drying in an oven at 100° and 14 mm. mercury 
a very clear yellow substance was obtained with a 
refractive index n(21/D), 1.527; the elementary 
analysis gave the following average composition: 


IE er io tinue tg we AS a ihg bel waa on 83.2% 
Nae Pee TOL) Cdat tale Cone rik do ect heehee ees 10.6% 
ie ae A ei abi bea kew Kea 6.2% 

100.0% 


which corresponds to the empirical formula C,,H,,OH ; 
calculated molecular weight, M = 247; molecular 
weight cryoscopically determined in naphthalene, 
M = 261; hydroxyl number, 290. 

It is noteworthy that the total yield of phenols 
from 20 g. of iron sulfonates was 14.9 g. which inci- 
dentally is in complete agreement with the theoreti- 
cal yield of 15 g., assuming that the molecular weight 
of the salt was M1044 and that of phenol 
M = 261. 

Sodium salts obtained from refined iron sulfonates 
by the action of alkali on their ether solutions show 
no SO,= ions in solution after treatment for two 
hours with normal and 2.5 normal sodium hydroxide. 
During drying at 120° for three hours they do not 


change, i.e., they later show no presence of SO,== 
ions in acid solution, which is the case with sul- 
fonates’ containing at least a small admixture of 


sodium alkyl sulfates™. 

Iron phenol-sulfonates (after drying they can be 
powdered but are hygroscopic) exhibit peculiar be- 
havior with regard to water and temperature for 
these agents affect the color of their solutions in 
organic solvents. Only those of lower molecular 
weight are partly soluble in water, especially in the 
presence of ethyl ether. They are insoluble in acetic 
acid, petroleum ether and in aliphatic hydrocarbons 
in general. In aliphatic, aromatic and naphthenic 
alcohols, acetone, ethyl ether, amyl acetate and tur- 
pentine they dissolve with a blue color; in benzene 
and chlorinated hydrocarbons they dissolve with a 
pronounced green color and in pyridine they some- 
times acquire a purple color. The character of the 
coloration and the ease of solution of the salt is 
influenced to a great extent by traces of water. For 
instance, in anhydrous ethyl ether they dissolve with 
more difficulty and the solution assumes a brown 
color, but upon addition of a drop of water and, if 
necessary, traces of ferric chloride a blue color 
appears. The temperature also effects a change of the 
color of the solution. The blue or green color dis- 
appears at about 70°, for instance, in benzene or 
carbon tetrachloride, but upon cooling of this solu- 
tion the color returns. 

Prolonged drying of the salt below 65° or a shorter 
drying, but above 80°, also brings about a loss of the 
blue color when the dried salt is dissolved. This also 
takes place even on drying, for instance, an ether 
solution at room temperature; upon adding a drop 
of water the original color of the solution returns. 
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Iron phenol-sulfonates dried above 100° do not 
acquire again the blue color even after water.is added 
to their solutions in ether, but this takes place upon 
converting them to sodium salts and repeating the 
reaction or upon addition of ferric chloride. 

The reaction of the iron salt solutions is strongly 
acid toward Congo red. The salt washed with water 
to neutral reaction acquires again on standing with 
water the acid reaction. This also is observed when, 
for instance, a drop of water is added to the solution 
in anhydrous ethyl ether. Preparation of the washed 
salt also brings about an acid reaction and the water 
is similarly colored yellow-brown, but addition of a 
trace of ferric chloride returns to the ether solution 
the blue color. 

All these phenomena appear to be connected with 
the hydroxyl group of the phenol-sulfonic acid which 
is apparently combined with a part of the iron, and 
this should explain the necessity of adding in some 
cases a trace of iron chloride in order to return the 
original color of the solution. 

Finally, a peculiar behavior of iron phenol-sulfo- 
nates should be mentioned. Their solutions in organic 
solvents (ether) sometimes become discolored in a 
short time during drying over anhydrous sodium 
sulfate, potassium carbonate or calcium chloride, and 
this is not caused by the dehydration of the solution 
since the same phenomenon takes place when the 
ether solution is shaken, for instance with a solu- 
tion of sodium chloride. In this case a double decom- 
position takes place and the color of the heated 
solution is returned by adding ferric chloride. 

Finally, it is to be noted that some changes occur- 
ring with iron phenol-sulfonates, for instance, dis- 
appearance and return of the color of the solution 
with change of temperature, lead to the suggestion 
of tautomeric or desmotropic changes, respectively, 
of enolic compounds. It is the more plausible in this 
case since ferricchloride produces with enolic com- 
pounds red, purple or blue colors in the solutions 
and, unlike phenols, the color is retained by the 
organic solvents,*® the atomic group required for the 
two structural forms —CH=C<OH being present in 
the phenolic compounds. 
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Can the Hydroxylation Theory o 


Combustion Be Applied to Modern F urnaces? 


J. R. DARNELL, 


Consulting Engineer, Jenkins Petroleum 
Process Company, Chicago, Illinois 


ERIODICALLY, either in discussion at engi- 

neering meetings or in magazine articles, some- 
one resurrects the hydroxylation theory of the com- 
bustion of hydrocarbons. This theory was first 
advanced by the British scientist, W. A. Bone and 
other collaborators in a series of papers? published 
from 1902 to 1906. It assumes that there is a pro- 
gressive oxidation of the hydrocarbons by inter- 
mediate steps, the first of which is the formation of 
the hydroxyl radical OH in combination with the 
carbon and hydrogen atoms to first produce an alco- 
hol, then an aldehyde and next an acid. The end 
products, of course, are carbon dioxide and water 
vapor. Mattocks™ states that this theory probably 
will apply to all hydrocarbon fuels, both gaseous 
and liquid, assuming that the liquid fuels are first 
entirely vaporized. 

Although most American authors seem to have 
accepted Bone’s theory without any consideration of 
the conditions governing his experiments, the British 
investigator Norrish” did not completely adopt the 
theory. His opening statement is: 

“\° comprehensive theory of the combustion of 
hydrocarbons must describe in detail all the analytic 
and kinetic data. Up to the present no such theory 
has been proposed, for though the hydroxylation 
theory of Bone and his school has been very suc- 
cessful in the former field, it is inadequate in its 
original form to take account of the latter.” 

Norrish proposes a modification of Bone’s hy- 
droxylation theory which he calls the “atomic chain 
hypothesis.” He says: : 

““The hydroxylation and peroxidation theories of 
combustion which from time to time come into con- 
flict are both incomplete since they give only partial 
descriptions of the facts. The chief difference be- 
tween the hydroxylation theory and the present 
theory lies in the mode of generation of the alde- 
hyde which in both cases is visualized as the key 
substance regulating the stoichiometry of combus- 
tion. The hydroxylation theory has visualized the 
alcohol as a stable intermediate, while in our view 
the formaldehyde or other aldehyde results directly 
from the operation of the chain mechan‘sm.” 

In explaining the combustion of formaldehyde or 
acetaldehyde Norrish states: 

“Now at low temperatures, formaldehyde or acetal- 
dehyde readily react to form performic and peracetic 
acids and it is reasonable to suppose that at the 
higher temperatures of the combustion reaction, 
these peracids are not formed but that the normal 
acids and an oxygenation are formed instead— 


H: CO + 0:2 (H:CO;) > H:CO: + O” 
Norrish refers to high temperatures as those ap- 
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proaching the ignition temperature of -methane 
750°C (1382° F.). This is one of the significant'items 
which I believe differentiates the results obtained 
by Bone, Blair and Wheeler and other investigators 
from that which occurs in the furnaces of boilers 
and stills. Boiler furnaces, particularly, if operated 
efficiently, have temperatures in excess of 2500° F. 
Furthermore, ample combustion space provides the 
necessary time for proper mixing of air with the 
combustible hydrocarbons. In other words the three 
T’s of proper combustion practice are present—time, 
temperature and turbulence. 


EXPERIMENTS AT LOW TEMPERATURES 


Bone’s experiments were conducted in the labora- 
tory, at relatively low temperatures and without the 
necessary time factor and the turbulence required in 
commercial combustion practice. 

Blair and Wheeler, as: did Bone, conducted their 
experiments at temperatures far below the range 
found in the furaces of steam boilers and oil stills. 
In Volume 41, p. 310, they refer to the formation of 
acetaldehyde by the oxidation of ethylene at 550° C 
(1022° F.) and in Volume 42, p. 81, they state: 

“To isolate formaldehyde the period of heating 
must be short, for it commences to decompose at 
310°C.” 

At p. 85 this statement is found: 

“A short time of heating and slow oxidation are 
the principal factors in obtaining a good percentage 
of formaldehyde. If the oxidation be vigorous it is 
formed in such large concentration that it rapidly 
decomposes. A long time of heating has similar ef- 
fects.” 

Roberts™ states that in furnace operation, using 
gaseous hydrocarbons as fuel, there is a race between 
two opposing reactions. If hydroxylation with suffi- 
cient oxygen occurs there will be proper combustion 
without the formation of soot or free carbon. He 
goes on to say: “The heavier hydrocarbons usually 
undergo reactions other than simple hydroxylation 
and the same is true of the lighter hydrocarbons if 
conditions are unfavorable for the formation of the 
hydroxylated compounds. Thus the heavier hydro- 
carbons may be ‘cracked’ according to the previously 
outlined procedure, or they may be decomposed 
completely to free carbon (soot) and hydrogen. This 
latter reaction is quite rapid at high temperatures 
with a deficiency of oxygen. The lighter saturated 
hydrocarbons usually decompose more slowly than 
the heavier hydrocarbons.” No authority is given for 
such assertion although a very similar statement 
may be found in the book, “Fuels and Their Com- 
bustion” by Haslam and Russell, p. 185. However 
these authors were merely reviewing the results ob- 
tained in the laboratory under special conditions by 
various investigators and were not commenting on 
the propriety of such data as applied to combustion 
chambers of steam boilers and oil stills. In fact, as 


{53} 65 





will be pointed out later on, their own conclusions 
are directly contrary. 

Dennis** although apparently adhering to the hy- 
droxylation theory by the assertion that the alde- 
hyde must occur before combustion is complete, 
nevertheless indicates his uncertainty by the sug- 
gestion that the formation of the aldehyde is de- 
pendent upon incomplete combustion as a result of a 
deficiency in air supply. Dennis says: 

“*** Any dissociation of intermediate products of 
combustion due to temperatures in which they are 
present would tend to destroy the balanced equations 
indicated, but nevertheless it is these factors that 
we wish to bring out as possibilities and which 
would be to a great extent dependent on furnace 
conditions and the functions of the burner. Recogni- 
tion that the aldehyde of any hydrocarbon must be 
present in the products of combustion before hydro- 
gen is released has been indicated by a number of 
authorities and reference to this can be found in the 
handbooks of the American Gas Association, and 
also Kent’s Volume II on Power, pages 4-48. The 
presence of aldehyde can be established to the sat- 
isfaction of the laymen by physical observations 
with any gas-fired furnace. None who has had ma- 
terial experience with gas-fired furnaces has failed 
to observe that when insufficient air is admitted for 
complete combustion a characteristic pungent odor 
will be distinctly noticed. We have often heard it 
referred to by firemen, by their remark, ‘I smell CO.’ 
This statement comes from their knowledge that 
when this odor is present the flue gas samples in- 
variably show the presence of CO, which is well 
known to be an odorless gas. This odor is the char- 
acteristic odor of an aldehyde and any high school 
chemist recognizes that the odor of aldehyde is one 
of their characteristics which is unfailing in identi- 
fication. * * *” 

AIR AND MIXING 

Sufficiency of air supply or oxygen with complete 
mixing (turbulence) plus the necessary time and 
temperature appear to be the answer to the hy- 
droxylation theory. This brings us back to the 
original theories of the preferential combustion of 
carbon and hydrogen without the intermediate steps, 
if proper conditions are observed. 

References to the “cracking” of gaseous hydrocar- 
bons in combustion chambers must be scrutinized 
with care. In the parlance of the oil refiner or others 
familiar with petroleum products, “cracking” is the 
chemical decomposition of heavier hydrocarbons 
into lighter hydrocarbons by the action of heat 
(pyrolysis). Practically all cracking operations in 
the petroleum industry are for the purpose of pro- 
ducing gasoline. Fuel oil as used in power plants 
and for industrial furnaces is obtained from the 
residue of cracking operations. It is known to re- 
finers as residuum or “tar.” Fuel oils generally con- 
tain some free carbon which has resulted from the 
cracking operation. Usually this free carbon is in a 
finely divided or colloidal state. However, even this 
free carbon will not produce soot in the products 
of combustion if furnace conditions are proper. 

One might think from reading Roberts’ statement 
that “cracking” was the ultimate reduction of heavy 
hydrocarbons to carbon and hydrogen, the carbon 
being in the form of soot. This might occur if anyone 
were foolish enough to allow it but ordinarily if the 
cracking reaction is controlled, very little free carbon 
need be formed. 
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In oil cracking stills where obviously cracking 
must take place in the absence of air or oxygen the 
cracking reaction must be controlled so that it does 
not progress into total decomposition with the re- 
sultant formation of end products such as free car- 
bon or coke. However where complex hydrocarbons 
in the form of gases or vapors are introduced into a 
furnace where there is no deficiency of air or oxygen 
and where the furnace temperature is appreciably 
above the kindling temperature of the various hydro- 
carbons, it is entirely unlikely that there will be any 
“cracking” and even less likely that the so-called 
intermediate hydroxylation products will be formed. 

The theory of preferential combustion of carbon, as 
explained by Haslam and Russell, seems to more 
nearly account for conditions existing in furnaces 
burning hydrocarbon fuels than any other theory. 

After summarizing the results obtained by various 
investigators with the combustion of hydrocarbons 
under special laboratory conditions, Haslam and 
Russell, at p. 187, make the following significant 
statement: 

“Furthermore, the investigations just summarized 
vere not carried out under conditions existing inside 
combustion chambers. These conditions are: (1) 
quiet burning under approximately atmospheric pres- 
sure, (2) a temperature range of 1300 to 2700° F. 
(700 to 1500° C), (3) combustion occurring in free 
space uncatalyzed by surfaces, and (4) CO and hy- 
drogen burning simultaneously with an excess of 
oxygen.” 

The above four points quite correctly cover the 
conditions existing in furnaces (combustion cham- 
bers) of steam boilers and oil stills and it is like- 
wise quite obvious that such conditions did not exist 
in the experiments conducted by Bone and others at 
the time that the so-called hydroxylation theory was 
formulated. It appears conclusive, therefore, that 
this theory cannot be applied to combustion condi- 
tions existing in furnaces for steam boilers and oil 
stills. 

If sufficient funds were provided, experiments to 
prove or disprove the hydroxylation theory under 
normal operating conditions in boiler furnaces should 
be conducted by competent research combustion en- 
gineers such as those in the Fuels Division of the 
United States Bureau of Mines, Pittsburgh, or the 
Batelle Memorial Institute, Columbus, Ohio. Manu- 
facturers or other interested parties are always free 
to enter into cooperative agreements with these in- 
stitutions. 

However, whether or not intermediate products 
are formed in the combustion of gaseous hydrocar- 
bons, can be only of academic interest to the design- 
ing engineer of furnaces and combustion equipment 
unless as suggested by Dennis,’* research might dis- 
close certain catalysts which would speed up the 
combustion process and would insure complete com- 
bustion at lower temperatures and with less com- 
bustion space. 





la The Oxidation of Hydrocarbons With Special Reference to the 


Production of Formaldehyde—E. W. Blair and T. S. Wheeler, J. Soc. 
Chem. Ind. Trans. Vol. 41, pp. 81, 303, 331 (1922); Vol. 42, pp, 81, 
84, 87, 260, 343, 415, 491 (1923). 

ip Theory of Combustion of Hydrocarbons—R. G. W. 
Royal Soc. Proc. V150 N. A. 869, May 1, 1935, pp. 36-57. 


Norrish, 


ic Fundamentals of Fuel Oil Combustion—E. G. Roberts, Power 


Plant Engineering, Feb. 1938, pp. 111-114. 

id Combustion of Gas and Oil—E. O. Mattocks, Metal Progress, 
Vol. 34, Oct. 1938, p. 368, 

le New Developments in Burners and Their Application—E. L. 
Dennis, Refiner and Natural Gasoline Manufacturer, Vol. 18, Oct. 
1939, pp. 87-96. 

2Ww. A. Bone and Others—J. Chem, Society of London, Vol. 81: 
535; 83: 1074; 85: 693, 1659; 87: 1248; 89: 660, 
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Redesigned ‘Topping Plant 


Operates at Less Than 
One Half Percent Loss 


i by engineers of Cushing Refining & 
Gasoline Company, Cushing, Oklahoma, the 
new topping plant has reduced the cost of processing 
crude by eliminating a greater part of the previous 
losses. The present plant supplants an obsolete unit 
which had been operated for many years to manufac- 
ture straight-run gasoline, naphthas, distillates and 
other products, including a topped crude which 
formed the charge to the cracking plant. Losses in 
the new plant, since it has been worked out to its 
most efficient operating capacity, are less than % 
of 1 percent. 

Site for the new unit previously was occupied by a 
refinery built during the boom days of the Cushing 
field, but long since dismantled and most of the 
equipment removed. The old equipment standing in- 
cluded a conventional condenser-box supporting 
structure, built of concrete and steel, and a brick 
pump and tail house. Both of these structures fitted 
in with the design of the new unit, which was put 
on stream in July, 1939. 

The new unit has @ capacity of 3000 barrels daily, 
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and has been operating on about 2900 barrels since 
it was fired, producing six streams simultaneously, 
including topped crude bottoms. Straight-run gaso- 
line having a low end point is recovered as the over- 
head stream and a low end-point naphtha, kerosene, 
distillate, gas oil and topped crude follow in the 
order given. 


TOWER AND FURNACE 


The principal units of the plant are the bubble 
tower and furnace. The tower was designed by the 
refinery engineers and made up to their order, is 7 
feet across and 85 feet high, containing 32 bubble 
trays and drawoff sections for the several products 
which are produced. Two auxiliary columns, 2 feet 
by 14 feet, containing 5 trays each are set above the 
condenser boxes to complete the fractionation of 
kerosene and distillates. 

The pumps handling the crude charge, the reflux 
and other products and commodities are all recipro- 
cating units driven by steam generated in water-tube 
boilers. A horizontal vessel with a bundle of tubes, 
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One overhead stream, four side cuts and a draw off of 

topped crude complete the fractionation cycle. A charge 

of 2,922.25 barrels in one day had gas and loss of only 
5.73 barrels, or .20 percent. 


arranged in two passes, is set to remove salt and 
other foreign matter from the crude. Exhaust steam 
from the pumps is used to heat the crude to 200 to 
225°F. as it is pumped to the tube still. 

The still contains two banks of tubes, 63 in the 
convection bank and 11 in the roof bank, with the 
flow split combined into one stream in the roof tubes. 
The transfer temperature at the outlet of the roof 
section is maintained at 575°F. at which temperature 
the material enters the bubble tower. The tubes in 
the furnace are all 3 inches inside diameter and 30 
feet long with headers that permit cleaning when 
necessary. 

CONTROL OF FRACTIONATION 

The rate of flow is controlled by a liquid-level 

float cage installed on the side of the column, well 
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up from the base to maintain a high level of crude in 
the tower. The float cage is equipped with an instru- 
ment which in turn governs the speed of the charge 
pump by regulating the amount of steam entering 
the steam chest. 

Fractionation is obtained on the various plates 
with the cut of straight-run gasoline removed 
through the overhead vapor line. The temperature 
at this point is controlled at 290°F. by reflux pumped 
to the column at a ratio of 1% to 1. It has been found 
that the column performs to the best advantage 
when controlled with a liquid, reasonably hot. There- 
fore, the overhead stream of vapors pass through two 
sets of condensers so that the heavy ends will flow 
at a temperature of about 200°F. into an intermediate 
accumulator before passing into the second set of 
condensers. The reflux is pumped from the inter- 
mediate accumulator at the rate required, and the re- 
mainder flows with uncondensed vapors to the sec- 
ond bank of coolers where all the straight-run vapors 
are liquefied. The second stream removed from the 
column is taken from a drawoff pan and is the naph- 
tha cut which runs around 47.5° A.P.I. and has an 
initial boiling point of 314°F. and an end point of 
432°F. The product removed from the top of the 
column has an A.P.I. gravity of 62.2° and an end 
point of 362°F. Each product is maintained sepa- 
rately at the topping plant, through the copper 








ae 


Liquid level is maintained by combination float case and 

remote control instrument to the feed pump. The device 

is high on the column to maintain adequate oil in the tower. 

Satisfactory column performance comes with reasonably 
hot liquid. 
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Salt removal is accomplished by a settler, through which the 
crude oil passes before entering the furnace. 


sweetener and stored as such until blending requires Remote control instruments for all pumps under one ceiling. 
a portion of each to make a certain fuel. 

The kerosene comes next with a finished gravity 
of 42.4° A.P.I., an initial of 365, an end point of 488, 
a flash of 150 and a fire test of 165. It has a 30 plus 
color and requires only a conventional treating 
process before marketing. It is fractionated from the 
main column and passed to one of the side columns 
for finishing to specifications before cooling and 
storing. 

The distillate cut next in line down the column 
from the kerosene is refractionated in one of the side 
cut columns to a gravity of 38.9 which has a flash of 
180°F. and a fire test of 220°F. The gas/oil is last 
as one of the side cuts, and has a gravity of 35.4. The 
flash is held at 165°F. and the fire at 240°F. This 
product is cooled and run to storage without further 
processing. The product removed from the base of 
the column is the topped crude which is the sole 
charge to the cracking plant, and has a gravity of 
24°F., a flash of 260 and a fire of 360. 

A summary of the yields of the plant is as follows: 





Barrels Pervent 


Crude Charge 2,922.25 100.00 
29.39 


Gasoline production , : 
Naphtha production 5, 5.71 
Kerosene production ‘ 9.37 
Distillate production ; 4.02 
Gasoil production = : 13.72 
Topped crude . 37.59 
Gas -aid Teer 8 IN noe ics ) 0.20 


WONG cians GN 2,922.25 100.00 
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DETERMINATION OF 
Tetraethyllead in Gasoline 


GEORGE C 


ALINGAERT 


and 
Cc. M. GAMBRILL 
Ethyl Gasoline Corporation* 


1 


AY EARLIER publication from this laboratory 
described a method for the determination of 
tetraethyllead in gasoline, based on bromination of 
the gasoline and separation of the lead as bromide. 
This method has been in wide use since its publica- 
tion, and appears to give satisfactory results in a 
majority of cases. It presents, however, certain diffi- 
culties when applied to highly cracked gasolines, on 
which results are apt to be low even if the operator 
is partictlarly skilled and careful, and it cannot be 
applied at all to such fuels as alcohol blends. These 
drawbacks, coupled with the recent demand for 
greater accuracy, have led to the development of an 
improved method which is described below. The 
principle of this method, treatement of the gasoline 
with concentrated hydrochloric acid, was first sug- 
gested by Ferreri* and has recently been proposed 
again by the Imperial Oil Company of Canada, in 
Sarnia, Ontario.* The method described here is a 
modification of these earlier suggestions, aimed at 


*Reprinted from Industrial and Engineering Chemistry. 








ETRAETHYLLEAD in gasoline is determined 
quantitatively by refluxing the gasoline with 
concentrated hydrochloric acid, extracting the lead 
chloride with water, and determining the lead found 

by any of the standard methods. 


an increase in rapidity and ease of handling without 
sacrifice of accuracy. 


APPARATUS 


The apparatus (Figure 1) is made of heat-resistant 
glass and consists of a 500-ml. boiling flask; a Hop- 
kins reflux condenser, the vapor outlet of which is 
vented by a rubber tube to an outside vent or to a 
hood; a thistle tube of approximately 70-ml. volume 
with bead to indicate approximately 50 ml. of vol- 
ume; a heating tube with a chimney for increasing 
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TABLE 1 
Determination of Tetraethyllead in Gasoline 
(Results in ml. of Pb (C.H;). per gallon at 15.5° C.) 























Precisiond 
Mean Error (Observed—Calculated) 
Same Different 
‘ Highly Reliable | Labora- bora- 
Type of Gasoline Very Volatile Partly Cracked Cracked Mean Limitsc tory tories 
Calculated Composition. ...... 2.820 0.978 2.989 1.430 0.286 2.293 Sie a Dee O™ sks eee 
Regulara HCI reflux......... —0.0036 —0.010 —0.003b —0.011b —0.006b —0.039 —0.012 +0.006c 0.026 0.050 
No. of determinations. .... 24 20 18 15 13 13 
No. of laboratories........ 9 8 F 7 6 7 
Optionala HCI reflux........ —0.028 —0.014 —0.019 —0.008b —0.005b —0.039 —0.019 +0.007c 0.023 0.032 
No. of determinations. .... 28 32 42 33 31 34 
No. of laboratories........ 12 13 14 14 14 13 
a SO Ree en ee —0.043 —0.013b —0.062 —0.041 —0.041 —0.124 —0.054 +0.011c e 0.075 
No. of determinations. .... 10 10 10 10 10 & 
No. of laboratories........ 6 6 6 6 6 5 






































a Regular method, 50 cc. of sample + 50 cc. of heavy distillate. Optional method, 100 cc of sample, no heavy distillate. 


b Error is not significant—i. e., does not differ reliably from zero. 
c Twice standard deviation of mean. 
d Twice standard deviation of individual results. 


e Depends upon ¢are taken in bromination; one laboratory with extreme care obtained a precision of 0.012, three other laboratories with ordinary care obtained 


a precision of 0.062. 


convection in the liquid; a heating coil, 250 watts, 
made of 2.7 meters (9 feet) of No. 30 B. and S. 
Nichrome wire; and a rheostate of 25 ohms’ resist- 
ance with a current carrying capacity of at least 2.0 
amperes, for regulating the heater. (This apparatus 
is available through several makers of glassware and 
laboratory supply houses.) 


METHOD 
The reaction consists in converting the tetraethyl- 
lead to lead chloride by refluxing the sample of gaso- 
line with concentrated hydrochloric acid, and extract- 
ing the lead chloride with water, for determination 
by any standard method of analysis for lead. 


PROCEDURE 

Obtain the temperature of the sample of gasoline to 
be tested. If it is desired to follow the practice of the 
oil industry to refer measurements to the standard 
temperature of 60° F. (15.5° C.), the true tetraethyl- 
lead content of the gasoline at 15.5° C. is obtained 
by adding (subtracting) 0.1 percent of the milliliters 
of tetraethyllead present for each degree Centigrade 
the temperature observed at the time of sampling 
the gasoline is above (below) 15.5° C. 

Pipet into the flask, from a pipet calibrated for 
gasoline delivery, a 50-ml. sample of the gasoline to 
be tested, and add 50 ml. of heavy distillate [a 
straight-run petroleum distillate, of low acid heat 
and approximately 10 percent distilled at 204° C. 
(400° F.) and 90 percent at 238° C. (460° F.) 
(straight-run kerosene) ] measuring it approximately 
by means of the bead on the thistle tube. Except in 
the case of benzene blends or gasolines of unusually 
low end point, equally satisfactory results may be 
obtained by omitting the heavy distillate and using 
100 ml. of the sample. With highly volatile gasolines 
(75 percent below 100° C.), omission of the distillate 
may lead to results which are low by 0.05 to 0.10 ml. 
of tetraethyllead per gallon of gasoline. 

Add 50 ml. of concentrated hydrochloric acid 
(density 1.19) through the thistle tube, and then re- 
flux the acid and gasoline. Use the full heat of the 
heater until boiling has begun (usually 0.5 to 1 min- 
ute), then by regulating the rheostat, reduce the heat 
so that at no-time a steady stream of condensate 
flows from the condenser. Reflux the gasoline and 
acid for 30 minutes, then turn off the heat. Hydro- 
chloric acid fumes escape through the condenser, 
which must, therefore, be appropriately vented. 


After a few minutes’ wait to permit the acid and 
gasoline to cool, drain the acid into a 400-ml. beaker. 
Now add 50 ml. of distilled water through the thistle 
tube and reflux the water and gasoline for 5 min- 
utes, using the full heat of the heater. Drain the 
water into the beaker containing the acid, and repeat 
the water extraction. 

Evaporate the acid and water solution to dryness. 
To the dry lead chloride add 30 ml. of nitric acid and 
heat to oxidize any organic material which may be 
present. If one treatment with nitric acid is not suf- 
ficient to oxidize the organic material completely, 
repeat the oxidation until a white salt is obtained. 
Dissolve the dry lead salt in 10 ml. of dilute nitric 
acid, and determine the lead present in the solution 
by any standard procedure for lead. 


(When the concentration of tetraethyllead is ex- 
pressed in volume, the density of the pure material 
is taken as 1.65, which is equivalent to: 1 ml. of 
tetraethyllead — 1.0570 grams of lead.) 


DETERMINATION OF THE LEAD 


The lead present in the lead nitrate solution can 
be determined by any one of the regular standard 
procedures for lead. Satisfactory results have been 
consistently obtained in the laboratories of this cor- 
poration by the use of the methods described below. 

GRAVIMETRIC MetHop (PbCrO,). Neutralize the 
nitric acid solution of the lead nitrate first with 
dilute ammonium hydroxide, adding 5-ml. excess, 
using p-nitrophenol or litmus as indicator, and then 
with dilute acetic acid, adding 1- to 2-ml. excess. 
Dilute the solution to 200 ml., and to the boiling 
solution add drop by drop 10 to 15 ml. of a 10 per- 
cent solution of potassium dichromate. Boil the solu- 
tion until a deep orange colored precipitate is ob- 
tained (10 to 15 minutes), cool, and allow to settle 
several hours or overnight. Collect the precipitate 
on a dried and weighed Gooch crucible, wash well 
with hot water, dry at 110° C., and weigh as PbCrQ,. 
(On an original sample of 50 ml. of gasoline, the 
weight of lead chromate multiplied by 48.533 will 
give the grams of lead per gallon of gasoline; multi- 
plied by 45.915, it will give the milliliters of tetra- 
ethyllead per gallon of gasoline.) 

VoLuMEtrRIc Metuop (PbMoQ,). Lead Nitrate. Pre- 
pare a solution containing approximately 4.8 grams 
per liter of c. p. lead nitrate. Standardize the solution 
by precipitating the lead from an aliquot, as lead 
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chromate, using the procedure. described for . the 
gravimetric method. 

Tannic Acid Indicator. Prepare a 0.5 percent solu- 
tion in water of the U. S. P. fluffy tannic acid. This 
solution deteriorates on prolonged standing, and 
should be prepared at frequent intervals. 

Ammonium Molybdate. Prepare a solution contain- 
ing 2.38 grams per liter c. Pp. ammonium molybdate, 
(NH,),Mo,0,,.4H,O. For standardization, take an 
aliquot of the standard lead nitrate solution, pref- 
erably 25 ml., make ammoniacal with dilute ammo- 
nium hydroxide to slight excess, and then make acid 
with dilute acetic acid, using 1- to 2-ml. excess. Dilute 
to 150 ml., and titrate hot with the ammonium molyb- 
date solution, using tannic acid as an external indi- 
cator. (A small electric hot plate may conveniently 
be used, as the sample must be kept above 90° C. 
during the titration.) For the end-point tests care 
must be taken always to use the same amount of 
solution (4 drops) to add to the indicator solution 
(2 drops) contained in the depression of a spot plate. 
Determine a blank on the same amount of water and 
ammonium acetate, and subtract the amount of 
molybdate solution used (about 0.3 ml.) from the 
result of the titration. 

The molybdate solution may be adjusted to be 
equivalent to 2.7924 mg. of lead per milliliter, in 
which case 1 ml. of this solution used on an original 
50-ml. sample of gasoline corresponds to 0.2 ml. of 
tetraethyllead per gallon of gasoline. 

The concentration of lead nitrate solution may be 
adjusted to be equivalent to the molybdate solution, 
so that it may be used for adding known quantities 
of lead to the sample to complete the titration in 
case the sample is overtitrated. 

Procedure. Determine the lead present in the nitric 
acid solution by the method described for the stand- 
ardization of the ammonium molybdate solution. 

For samples titrating, initially, less than 5 ml. of 
the molybdate solution, 10 ml. of the lead nitrate 
solution should be added before the titration is com- 
pleted. The volume of the ammonium molybdate 
solution equivalent to the lead acetate solution is 
subtracted from the titration volume before calculat- 
ing the results. 


DISCUSSION 


The equipment and procedure as described above 
are the result of a fairly exhaustive investigation, and 
no obvious simplification of this method was found 
which would not sacrifice convenience, or accuracy, 
or both. 
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In addition to exhaustive tests in this laboratory 
on widely different types of gasolines, the method 
was tested by fourteen laboratories on 6 samples of 
gasoline made from 3 different base stocks. The 
results obtained are compared in Table 1 with the 
results obtained simultaneously by the bromination 
method.* 

Comparing the three methods, it will be observed 
that the mean errors for the hydrochloric acid reflux 
methods are considerably less than for the bromine 
method. This corresponds to a more complete lead 
recovery by the hydrochloric acid reflux methods. 
The regular hydrochloric acid reflux method has less 
mean error than the optional method. 

The precision, which is a measure of how closely 
results check each other, is approximately equal for 
results obtained in the same laboratory by either the 
regular or optional hydrochloric acid reflux methods. 
When comparing results obtained in different lab- 
oratories, the precision is somewhat better for the 
optional method than for the regular method and 
both are considerably better than the bromine 
method. The superiority of the optional method in 
this respect, which is under consideration only when 
comparing a result obtained in one laboratory with 
a result obtained in another laboratory, is ascribed 
to the variations in technique and burets in differ- 
ent laboratories. The titration error introduced by 
such variations has a higher relative effect in the 
regular method because the sample is only half as 
large as in the optional method. 


CONCLUSIONS 


Table 1 indicates that the new method yields re- 
sults with a mean error of only —0.012 ml. of tetra- 
ethyllead per gallon of gasoline, as against —0.054 
for the bromination method, the improvement being 
particularly noticeable in the case of cracked gaso- 
lines. Furthermore, the precision of the new method 
is greater than for the bromine method, the upper 
limit for the variation between laboratories being 
0.050 ml. of tetraethyllead per gallon of gasoline by 
the new method, as compared with 0.075 by the 
bromine method. 


LITERATURE CITED 
1 Edgar, Graham, and Calingaert, George, Inp. Enc. Cuem., Anal. Ed., 
1, 221 (1929). 
2Ferreri, Giorn. chim. ind. applicata, 1, 625 (1925). 


3 Private communication. 
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Protection of Lighting Circuits 
In Refineries 


ak. Bas 


Westinghouse Electric and Manufacturing Company 


ROM the standpoints of physi- 

cal layout and operating con- 
tinuity, the conditions imposed 
upon lighting equipment in oil re- 
fineries are about as severe as en- 
countered in any industry. The 
prevalence of corrosive elements 
introduced by many of the process- 
ing operations increases the diffi- 
culty of attaining reliable opera- 
tion and reasonable maintenance. 
Add to these factors the necessity 
for safe operation in atmospheres 
rendered hazardous by the pres- 
ence of inflammable gases and you 
have a combination of operating 
conditions that is really tough, yet 
refinery processes go on by night 
as by day, making adequate and 
reliable lighting an essential to 
efficient operation and safety of 
personnel. 

An important factor in the reli- 
ability of any lighting system is 
the distributing center where the 
branch circuits originate and are 
controlled and protected against 
overload. For the protection of in- 
dustrial lighting circuits, the su- 
periority of thermal trip breakers 
over fuses has become widely rec- 
ognized during the last decade. 
The advantages of the breaker in- 
clude 

1. Short circuits are cleared with 
less disturbance and lower pres- 
sures are developed in enclosing 
housings. 

2. Breakers minimize those un- 
necessary interruptions occasioned 
by temporary overloads of magni- 
tude and duration within the safe 
capacity of the circuit conductor. 

3. After an interruption has oc- 
curred and the circuit is cleared, 
service is restored by a resetting 
operation of the breaker without 
necessity of replacing any over- 
load element. This resetting is ac- 
complished by a motion external 
to the breaker housing, eliminating 
the necessity of opening the hous- 
ing, thereby permitting restoration 
of lights in minimum time. 


4. The breaker calibration is 
non-tamperable preventing substi- 
tution of an oversize element to 
the sacrifice of conductor protec- 
tion. 

5. Multi-pole breakers automat- 
ically open all poles simultaneous- 
ly, providing greater safety to any- 
one contacting the circuit after an 
interruption. 

6. Each individual breaker has 
its tripping performance checked 
at the time of manufacture. The in- 
terrupting performance of an in- 
dividual fuse element can not be 
tested until the occasion arises for 
it to function in service, at which 
time it is destroyed. 

Recognition of these advantages 


This oil-immersed panelboard control- 
ling eleven lighting circuits in a re- 
finery, is exposed to hazardous and 
corrosive atmospheres. It is mounted in 
a convenient outdoor location, from 
which the branch-circuit runs are made 
to the various lighting unit locations. 
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has made breaker-type panelboards 
the preferred form both in modern- 
ization programs and in new con- 
struction. 

The conventional wall type pan- 
elboard with sheet steel enclosure 
is suitable for indoor service in 
most building locations, but is in- 
adequate under conditions where 
corrosive elements may damage 
the working parts, or where the 
possibility of explosive atmos- 
phere prohibits exposure of any 
arcing -parts in the interest of 
safety. 


Enclosures for Hazardous 
Locations 


For such locations special en- 
closures have been available for 
some time. In one form, the ex- 
plosion hazard has been met by 
enclosures of sufficient structural 
strength to withstand ignition of 
any explosive atmosphere that may 
exist within the enclosure, and the 
parts of such enclosure are fitted 
together with clearances and flame 
paths accurately proportioned so 
that gases emitted are cooled be- 
low ignition temperature. With 
enclosures of this type, the re- 
quired accuracy in matching the 
housing parts must be maintained 
on all occasions and throughout 
the life of the equipment. 

Another form of enclosure iso- 
lates all arcing parts from the sur- 
rounding atmosphere by submerg- 
ing the breakers and connections 
under at least 6 inches head of in- 
sulating oil. This construction has 
the advantage of likewise pro- 
tecting the internal parts of the as- 
sembly against the action of cor- 
rosive elements. For areas that are 
not hazardous but subject to cor- 
rosion, a lower head of oil is nor- 
mally employed, submerging the 
active parts two inches below the 
oil level. 

In any enclosure, particular at- 
tention should be given to the 
choice of materials used in the 
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Three 12-circuit panelboards of the oil-immersed type form an outdoor center for 
lighting distribution in the Richfield refinery at Watson, California. An indicating 
type rotary handle controls each branch circuit breaker. 


breaker-operating mechanisms and 
exposed hardware. For instance, 
tank bolts that have become cor- 
roded are a source of annoyance. 
Breaker-operating mechanisms 
should use a rotating shaft into the 
housing as this is easier to keep 
free moving than a sliding plunger. 

In typical installations of oil im- 
mersed panelboards, the unit con- 
sists essentially of a top casting 
from which the internal assembly 
is supported in the oil tank. Each 
breaker is operated by a rotary 
handle which indicates the “on’”- 
“off”-“tripped” positions. 

A new development in oil-im- 
mersed breakers for this service is 
the provision of temperature com- 
pensation to give the breaker a 
nearly constant tripping character- 
istic throughout wide variations in 
surrounding temperature. 

It is well known in conventional 
panelboard practice using thermal 
trip breakers designed and cali- 
brated for wire protection, that the 
rating of a breaker decreases with 
ambient temperature above and in- 
creases with temperatures below 
the particular temperature at 
which the breaker has its normal 
rating. This increase or decrease 
in the breaker rating follows the 
safe carrying capacity of the wire 
it protects, still the breaker must 
operate on all dangerous overload 
conditions. Where panelboards are 
subject to relatively high surround- 
ing temperatures it has been neces- 
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sary heretofore to apply them with 
the maximum circuit loadings lim- 
ited to a value considerably below 
the breaker ratings. This is logical 
where the installation is such that 
the ambient temperature at the 
panelboard always varies in sub- 
stantially the same manner as that 
along the several branch circuits. 
However, with the panelboard in- 
stalled outdoors, as is frequently 
advantageous in refineries, it may 
be exposed to a temperature range 
considerably wider than may ex- 
ist along the branch circuits. Ex- 
perience indicates that housings 
exposed to direct sun radiation in 
locations in southern United States 
may attain internal temperatures 
of 130° F., a condition that requires 
de-rating the breakers as much as 
25 percent. The same panelboard 
if located in northern United 
States, would be exposed to winter 
temperatures frequently below 10° 
F. at which the breaker rating 
would be increased about 25 per- 
cent. In either case, the ambient 
temperatures are unlikely to be 
the same along the branch circuits 
as at the panelboard, for instance, 
one circuit may be on the struc- 
ture of a reaction chamber, while 
another circuit may be in a pump 
room where the exposure is quite 
different. 

Aside from considerations of am- 
bient temperature, the temperature 
of the oil is affected also by the 
heat developed in the breaker bi- 
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metals, the amount depending 
upon the number of branch circuits 
in operation and load on each cir- 
cuit. 

These conditions indicate that 
oil immersed panelboard breakers 
for refinery lighting circuits should 
have their tripping characteristics 
comparatively unaffected by 
changes in temperature of the sur- 
rounding oil. This presents some- 
thing of a problem, considering 
that the breaker trip is of the ther- 
mally operated type. 

The solution is strikingly simple. 
The conventional breaker has its 
bimetal trip solidly anchored at the 
base, while its opposite end is free 
to move, controlling the tripping 
of the breaker through the curva- 
ture of the bimetal in accordance 
with its temperature. In the new 
breaker a compensating bimetal is 
mounted outside the breaker frame. 
Thus it is affected only by the gen- 
eral temperature of the whole body 
of oil. The motion of this compen- 
sating bimetal is transmitted to the 
tripping bimetal by a link of ther- 
mal and electrical insulating ma- 
terial passing through a_ small 
clearance opening in the wall of 
the breaker. Motion of this insulat- 
ing link shifts the tripping bimetal, 
the base of which is mounted on a 
pivot. The tripping bimetal is re- 
sponsive jointly to current and 
general ambient oil temperature, 
while the compensating bimetal 
transmits just enough motion 
through the link to neutralize that 
part of the deflection of the trip- 
ping bimetal which is due to am- 
bient oil temperature, leaving the 
net movement of the free end of 
the tripping bimetal responsive to 
current only. 

Commercially this type of break- 
er is manufactured with compensa- 
tion within the limits of zero to 10 
percent decrease in rating at 140° 
F. At lower temperatures the al- 
lowable variation is proportionate- 
ly smaller, becoming zero at 75° F., 
the temperature at which the 
breaker is rated. Correspondingly 
at temperatures below 75° F., the 
rating may increase, the variation 
being limited to 10 percent at 
10° F. 

With the advent of this device 
it becomes possible to equip refin- 
ery lighting circuits with thermal 
breaker protection relatively un- 
affected by ordinary changes in 
temperature, in housings suitable 
for outdoor mounting in locations 
exposed to weather, corrosive) ele- 
ments, and explosion hazardous at- 
mospheres. 
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PENBERTHY oflr PENBERTHY 
DROP 1g STEEL DROP FORGED STEEL 


LIQUID LEVEL GAGES Thamspaneni, 
LIQUID_LEME 


All Penberthy 
Gages 

conform with ; 
A.P.L—A.S.M.E. bisily of liquids under 
requirements. high pressures, and/or 
temperatures. Construc- 
tion is exceptionally 
gh pressure or at high rugged .. . similar to 

temperatur Reflex types. 


PENBERTHY KG#CEL PENBERTHY 
WATER GAGE SET DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Water shows black—steam shows Made of Chromium-molybdenum 


white. U-Bolt construction is alloy temperature-resisting steel, 


strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage... 
unnecessary to work between 
gage and boiler. 


extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in 
various other metals suitable for 


practically all conditions. 





PENBERTHY INJECTOR CO. 


DETROIT, MICHIG Canadian Plant; Windsor, Ontario 











Surplus Gasoline Chief Problem 
of Industry in 1940 


L. J. LOGAN 


O a large extent, the oil indus- 

try’s financial results in 1940 
will depend on operations in the re- 
fining division. For surplus gaso- 
line is the most difficult problem 
confronting the industry, and han- 
dling of that problem is the re- 
sponsibility of refiners. 

The stage appears set for record 
consumption of petroleum products 
and record volumes of business for 
oil companies. 

And the brisk business probably 


can be done at generally satisfac- 
tory price levels, insofar as crude 
oil and most of the refined products 
are concerned, as inventories of 
those oils are within moderate pro- 
portions. 

sut the markets for gasoline, 
principal product of the industry, 
were weak at the beginning of the 
new year, because of surplus 
stocks; and no material improve- 
ment of the inventory situation is 
in prospect for the remainder of 


New Highs in Consumption of Oils in Prospect for 1940, 
Following Gains to Record Levels in 1939 


Total demand for United States petroleum broke all previous records in 1939, 
but further gain is in prospect for 1940. New all-time peaks likely will be 
reached in demand for both light and heavy fuel oils as well as gasoline. 


Chart based on Bureau of Mines data for 1929-1939 and estimates for 1940 
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the winter. The surplus stocks 
threaten to prolong the current 
weakness of the gasoline market at 
least for several months, and the 
success or failure of refiners in con- 
trolling the burdensome inventory 
will greatly affect the over-all earn- 
ing possibilities of the industry for 
the year. 


Record Demand Promised 


Demand for United States petro- 
leum and refined products very 
likely will establish all-time records 
in 1940, as the new highs reached 
by most products in 1939 probably 
will be substantially exceeded. 


Additional increases in demand 
are in prospect for practically all 


products, including gasoline, heat- 


ing oil, residual fuel oil, kerosene, 
lubricants, and asphalt. 

The further gains are anticipated 
primarily because of the outlook 
for domestic business conditions, 
which promise to be generally bet- 
ter in 1940 than in 1939. 

Because of the wars in Europe, 
the outlook for export business is 
uncertain; and expectations are 
conservative, although it is antici- 
pated that shipments will compare 
favorably with those of 1939. 

The average level of industrial 
and business activity in the United 
States is expected to be at least 5 
percent higher in 1940 than in 1939. 
The Federal Reserve Board index 
of industrial production should av- 
erage not less than 110 percent of 
the 1923-1925 average, most econ- 
omists think, as compared with an 
average of 105 in 1939. 

Fulfillment of this expectation 


Refiner & Natural Gasoline Manufacturer—V ol. 19, No. 2 


ah Refit ‘ 


RCSA SES. 


< chtpan Mlbarcs MERCI oa, Malas 


45.) shoal son NeN ai 

















Typical Elliott two-stage 
ejectors with counter-current 
barometric type interconden- 
sers, as furnished for instal- 
lation on vacuum distillation 
units, where large quantities 
of non-condensable gas 
must be handled. 


A Book About Vacuum 


covering equipment, methods, 
installations for the mainte- 
nance of low-cost vacuum. 
Ready for your request. 
Write for Bulletin G-6. 


G-363 





T way 
to maintain 
distillation vacuum 


ig id aloo the bes 


Elliott steam jet ejectors have @ 
solved the vacuum problem for many industries 
and processes. After twenty years of develop- 
ment, ejector vacuum is pre-eminent. 


The method is almost unbelievably simple. By 
merely shooting steam through nozzles and using 
as many stages of compression as necessary, 
practically any vacuum may be maintained and 
the unit may be designed for varying conditions 
of steam consumption, water supply, etc. 


Best of all, ejectors require practically no main- 





tenance and their operation 
is as simple as turning a 
couple of valves. 

In recent years Elliott 
ejectors have been im- 
proved in efficiency so that 
it often pays to replace 
older units with the latest 
models. 


Ask for descriptive bulletin G-6. 
Consult Elliott engineers regard- 
ing vacuum problems. No 


obligation. 
c 


ELLIOTT 
COMPANY 


Heat Transfer Dept. 
JEANNETTE, PA. 


District Offices in Principal Cities 


ELLIOTT st 17 EJECTORS 
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for business in general would as- 
sure increased demand for petro- 
leum products, as gains regularly 
are recorded except in years of 
particularly unfavorable economic 
conditions. 


Forecast of Demand 
Charted herewith are estimates 
of demand in 1940 for the principal 
products of the industry and for all 
petroleum products combined. 
The estimates are based on the 


New Records Established in 1939 in Demand for 





assumption that exports of automo- 
tive gasoline and fuel oils will be 
about the same in 1940 as in 1939, 


and on 


Petroleum Products 


calculations that domestic 


Total demand was 6.9 percent greater in the first 11 months of 1939 than in sim- 
ilar period of 1938. Exports of crude were smaller, but those of refined products 
were larger, and domestic consumption showed an increase of 8.3 percent. Fuel 
oils and lubricants were in particularly strong demand, but gains were shown also 

for practically all other products. 


(Figures indicate barrels and are from Bureau of Mines) 












































NOVEMBER FIRST 11 MONTHS 
Percent Percent 
ITEM 1938 1939 Change 1938 1939 Change 
SUMMARY 
Total Demand............ 114,571,000 | 121,434,000 |+ 6.0 | 1,210,622,000 | 1,294,636,000 |+ 6.9 
Daily “sees iteckasnees 3,819,000 4,048,000 |+ 6.0 625, 3,876,000 |+ 6.9 
Es cedcs coke 5,602,000 5,323,000 |I— _ 5.0 72,371,000 67,417,000 |— 6.8 
oe queeuatn.. Se 8,458,000 7,816,000 |— 7.5 105,237,000 | 108,352,000 |+ 2.9 
toe aS 45,084,000 | 47,275,000 |+ 4.9 481,261,000 | 508,863,000 |+ 5.7 
SE, Dio waalns kee aie 5,368, 6,023,000 |+ 12.2 49,547,000 53,888,000 |+ 88 
Gas oil end distillate fuels} 11,551,000 12,433,000 |+ 7.6 101,755,000 115,655,000 |+ 13.7 
Residual fuel oils......... 27,532,000 | 29,519,000 |+ 7.2 262,087,000 | 290,506,000 |+ 10.8 
CN, 5 Cinc.eencesees< 1,738,000 1,927,000 |}+ 10.9 19,402,000 21,788,000 |+ 12.3 
ED Re 2k ons ea5ce ove 71,000 142,000 | +100.0 934,000 1,005,000 |+ 7.6 
an eh wd bo0qeeee 6 4 520,000 628,000 |+ 20.8 5,083,000 6,492,000 | + 27.7 
DN deccetncetrares 1,683,000 2,022,000 |+ 20.1 .998,000 25,465,000 |+ 10.7 
Road - Dane Suahe. whe alate aaa 221,000 212,000 |—_ 4.2 7,699,000 7,775,000 |+ 1.0 
acs cokes aad 5,373,000 5,756,000 |+ 7.12 60,667,000 61,218,000 |+ 0.9 
Siisctlianeous VRE Pray o 44, 167,000 |+ 16.0 1,631,000 2,017,000 |+ 23.7 
hate i hi ng pasnd bie 1,226,000 2,191,000 |+ 78.7 19,950,000 24,195,000 |+ 21.3 
Total domestic demand..} 100,511,000 | 108,295,000 |+ 7.7 }1,033,014,000 | 1,118,867,000 |+ 83 
Daily average........ 3,350,000 3,610,000 |+ 7.8 3,093,000 3,350,000 |+ 83 
TOTAL DEMAND 
FOR PRODUCTS 
Motor Fuel: 
ci ccntarenesees 45,084,000 | 47,275,000 |+4+ 4.9 481,261,000 | 508,863,000 |+ 5.7 
EE Ey 3,698,000 .560,000 |— 30.8 44,686,000 41,423,000 |— 7.3 
sein cheb bene 48,782,000 | 49,835,000 |+ 2.2 525,947,000 | 550,286,000 |+ 4.6 
Aviation Gasoline 
included above) 
CED sara sc veceaees 04 * 411,000 | ...... * a Pee 
i Ae A ERY * . {oe * SSRBG00 | ....s0e 
GEL, SA.4 Ga 54-00 m0 edu dabliog ceeds a ee SBR | ccccccs 
Kerosene: 
SRE Carre 5,368,000 6,023,000 |+ 12.2 49,547,000 53,888,000 |+ 88 
ce ppewketweked 324, 567, + 75.0 6,701,000 7,591,000 |+ 13.3 
Fo a ela acai 5,692,000 6,590,000 |+ 15.8 248, 61,479,000 |+ 9.3 
Gas Oil & Distillate Fuels: 
DIED, « 0 0.04. cdince.cebe< 11,551,000 | 12,433,000 |+ 7.6 101,755,000 | 115,655,000 |+ 13.7 
E. arts SOE Se APNE 2,270,000 2,116,000 |. 6.8 27,228,000 30,023,000 |+ 10.3 
ERAS a 13,821,000 549,000 |+ 5.3 128'983,000 | 145,678,000 |+ 12.9 
Residual Fuel Oils: 
DINED oo ccccbivteses< 27,532,000 | 29,519,000 |+ 7.2 262,087,000 | 290,506,000 |+ 10.8 
maperts Vanadblews s¥boaewes 1,270,000 1,116,000 |— 12.1 16,183,000 16,170,000 |— 0.08 
Di ctietvchedconteed .802,000 | 30,635, + 6.4 278,270,000 | 306,676,000 |+ 10.2 
Lubricants: 
Ss chs cddeke ckes’ 1,738,000 1,927,000 |+ 10.9 19,402,000 21,788,000 |+ 12.3 
Fee ae \ 1,190,000 | + 70.2 8,741,000 10,671,000 |+ 22.1 
NS ee aS walk atl 2,437,000 3,117,000 |+ 27.9 28,143,000 32. z + 15.3 
Wax (thousands of pounds): 
Ns L. Ga conde kv coene 19,865,000 | 39,849,000 | +100.6 261,469,000 | 281,489,000 |+ 7.7 
Se ceutacteuace beaks 15,067,000 | 12,372,000 |— 21.8 179,136,000 | 218,061,000 |+ 21.7 
ERA a 932, 52,221,000 | + 49.5 440,605,000 | 499,550,000 |+ 13.4 
Coke (short tons): 
EN. bv.cachceccceses 104,000,000 | 125,700,000 | + 20.9 | 1,016,600,000 | 1 roy tye + 27.7 
mpere ae leeen'p oh ekten .200, 38,500,000 | + 59.1 144,000,000 .200,000 | + 90.0 
cpt: . SOE PAS 128,200,000 | 164,200,000 | + 28.1 }1,160,600,000 | 1,571, "700.000 |-+ 35.4 
it (short tons 
oak Cea cecamnateus 6a 305,900,000 | 367,600,000 |-+ 20.2 |4,181,400,000 | 4,629,900,000 |+ 10.7 
—— Pale Bae bao Leaked 3,400,000 300, — 32.4 44,500,000 40,300,000 |— 9.4 
pi Ast es tbaensaees 309,300,000 | 369,900,000 |+ 19.6 |4,225,900,000 4,670°200.000 + 10.5 
ose ied ike ke 221,000 212,000 |—-_ 4.2 7,699,000 7,775,000 |— 1.0 
iscellaneous: 
IT i'd a Wass 6 e060 144,000 167,000 |+ 16.0 1,631,000 2,017,000 |+ 23.7 
mperte LEER sees ohaese 4,000 18,000 | +350.0 ,000 109,000 |+ 14.7 
Deas GAs coenso 148,000 185, + 25.0 1,726,000 2,126,000 | + 23.2 
* Figures not available. 
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consumption will show different in- 
creases for the products, as follows: 


Estimated Gain 
Product— in Domestic 
Demand Pe 1940 
CORQUNINO 6 os cis acc ivcece tee 4% 
memtauael Puel Cll... ....eecsene 5% 
Gas Oil and Distillate Fuel...... 10% 
BARS COU aio ook cctcesccvenanewe 5% 


These estimates for the chief re- 
fined products are based on the 
principal factors and circumstances 
affecting those products, and the 
indicated increase of 5 percent in 
the aggregate demand for all oils 
is based on the data for the 
products. 

The estimates are believed to be 
conservative. They are around the 
averages of estimates by various 
petroleum economists and oil com- 
pany executives, which range lower 
in some instances but higher in 
other cases. 


Gasoline Outlook 


The estimate of a 4 percent gain 
in gasoline demand is based pri- 
marily on the promising automo- 
tive outlook, as motor vehicles con- 
sume about 89 percent of all the 
gasoline used. In consequence of a 
40 percent increase in sales of new 
cars and trucks, the average num- 
ber of vehicles in use increased to 
about 28,300,000 in 1939 from 27,- 
800,000 in 1938; and a further in- 
crease is in prospect for 1940, as 
automobile manufacturers expect 
to make and sell 10 to 15 percent 
more cars and trucks during the 
year than they did in 1939. 

Furthermore, the promising gen- 
eral business outlook may be ex- 
pected to bring a continuation of 
the usual increase in annual con- 
sumption of gasoline per vehicle. 
The consumption increased to 729 
gallons per vehicle in 1939 from 703 
gallons in 1938. 

The gains in numbers of vehicles 
in use and in per-vehicle consump- 
tion resulted in an increase of about 

7 percent in gasoline consumption 
in 1939. Some forecasters expect a 
similar gain in 1940, although 
others do not consider it safe to an- 
ticipate more than a 3 percent in- 
crease over the record-breaking 
consumption of 1939. 

Exports of gasoline were about 7 
percent smaller in 1939 than in 
1938, having declined materially in 
the closing months. Shipments of 
aviation gasoline to Europe are ex- 
pected to be relatively large in 
1940, but an increase for that prod- 
uct may be needed to compensate 
for possible smaller shipments of 
automotive gasoline. 

While the outlook for total gaso- 
line demand is gratifying, however, 
the whole gasoline situation is 
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STEELS 


MADE 


TO STAND 


SUB-ZERO TEMPERATURES! 





Ethyl chloride and propane at —150°F. handled by 


New refinery processes are forcing the use of still these Merco-Nordstrom valves. Cast by General Metals 
' 66 Co., Oakland, with approximateiy 4.00% Nickel to 
lower temperatures. Yet sub-zero cold “freezes the densliep Charen tatandh tins abt them aeaee 


life out of” plain steels. Provide safe strength, 
toughness and pressure-tightness at extremely low 


temperatures. Specify steels alloyed with Nickel. 








Nickel-containing steels retain useful toughness 
and ductility, even down to the temperature of li- 
quid air, —310°F. Study these typical refinery ap- 
plications of Nickel alloy steels which show how 


to make safe savings on your sub-zero operations. 





bk US pate tee Ft 





Toughness at low temperatures is assured in the cast 
parts of this oil refinery pump manufactured by 
Schutte and Koering Co., Philadelphia, Pa. by the use 
of 2% Nickel steel. 





De-waxing and similar sub-zero operations put severe strains on 


stressed parts. For strength where the stress comes, Lebanon Steel 
Foundry uses 244% Nickel steel in these Worthington pumps de- ALLOY 
signed for operating temperatures of —50°F. to —75°F. STEELS 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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Inventories of All Oils 
Reduced in 1939 


Stocks of crude oil and natural gasoline 
lowered sharply, and those of refined 
products in aggregate cut slightly. 
(Source: Bureau of Mines) 




















crease in 1940 in demand for re- 
sidual fuel oil is in line with the 
indicated further rise in the aver- 
age level of business, which is the 
principal determining factor, inas- 
much as the heavy oils are used 
largely by factories, railroads, 


5 RD ships, and electric power plants. 

November 30 Even the more conservative fore- 

STOCKS 1938 139 |Chanee | casters anticipate a further expan- 

oaeroe sion of around 4 percent in residual 

Refinable in U.8....] 273,770,000} 284,027,000] ~14.5 fuel oil demand. It is quite likely, 

Nee Cal.) ere tO) Te eee eo] 38-8 therefore, that a new record will be 

Produots... .. . 267,438,000] 250,415,000) —3.0 established in 1940 in the demand 

Total, all oils 563,715,000] 511,685,000] 9.2 for this product, as requirements 

a 148 126] 14.9 in 1939 approximately equaled the 
11 month basis..... 156 132] —15.4 record demand of 1937. 

In the first 11 months of 1939, 








weakened by the surplus stocks of 
that product. The national inven- 
tory of gasoline currently is re- 
garded as 10,000,000 to 12,000,000 
barrels in excess of necessary 
stocks, and a similar surplus is 
likely to be on hand at the begin- 
ning of spring, when the seasonal 
peak is reached. Some encourage- 
ment is offered, nevertheless, by 
the probability that available stor- 
age facilities will not permit stocks 
to go much above 95,000,000 barrels 
as of March 31, in which case the 
surplus at that time would not be 
materially larger than that now 
held. 


The estimate of a 5 percent in- 


the domestic demand for residual 
fuel oil was 10.8 percent larger than 
in the corresponding months of 
1938, in response to the gain of 
about 20 percent in the average 
level of industrial production, as 
reflected in the advance of the av- 
erage for the Federal Reserve 
Board index from 86 in 1938 to 
105 in 1939. Exports of the heavy 
oils were practically the same in 
1939 as in 1938. 

Stocks of residual fuel oils were 
reduced materially in 1939, in ful- 
filling increased demand. On No- 
vember 30 they were 10,000,000 
barrels, or 9.9 percent, smaller than 
one year previously, having de- 
clined to 91,466,000 barrels. 





Stocks of Most Products 
Lower Than Year Ago 


Withdrawals made in 1939 from sup- 
plies of fuel oils, kerosene, lubricants 
and wax; but gasoline added to storage. 


(Source: Bureau of Mines) 























Barrels on Hand 
November 30 
Percent 
PRODUCT 1938 1939 ange 
Gasoline: 
Finished........... 64,083,000) *71,619,000] +11.7 
Unfinished......... 5,452,000) 5,171,000] — 5.2 
ee 69,535,000} 76,790, +10.4 
ID. osnccessns 9,676,000 9,019, — 6.8 
Gas Oil & Distillate 
RI ee $32,069,000} 30,179,000] — 5.9 
Residual Fuel Oils... .| +101,569,000} 91,466,000] — 9.9 
ubricants........... 7,817,000 6,799,000] —13.0 
Wax (thousands of 
po Dic essere 131,772,000} 81,369,000] —38.2 
Coke (short tons)... 678,400,000} 647,000,000] — 4.6 
Asphalt (short tons) 459,600,000} 497,000,000} + 8.1 
ea 660,000 654,000} — 0.9 
Miscellaneous........ 260,000 302,000] +16.1 
Other Unfinished Oils.} 39,461,000) 37,947,000] — 3.8 











Stocks of All Oils Decrease in 1939, as Withdrawals Are Made 
from Inventories of Crude and Most Products 


Chart is based on Bureau of Mines data 
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* Includes Aviation Gasoline 2,526,000 barrels. 
t At refineries only. 


Demand for heating oil may be 
expected to reach another new peak 
in 1940, after having broken all 
previous records in 1939. It is esti- 
mated that oil burners in use in- 
creased 11.2 percent, from 1,616,000 
in 1938 to 1,797,000 in 1939, and 
additional burners are being in- 
stalled in exceptionally large num- 
bers, indicating a further gain in 
consumption of light fuel oil. 

The domestic demand for gas oil 
and distillate fuel was approxi- 
mately 14 percent larger in 1939 
than in 1938, and a further increase 
of 10 percent in 1940 appears quite 
possible. 

The weather, as well as the num- 
ber of oil burners in use, affects 
heating oil consumption, and so 
far, 1940 has been colder than 1939. 

Stocks of heating oil were re- 
duced about 6 percent, to the level 
of 30,179,000 barrels, between No- 
vember 30, 1938, and November 30, 
1939, because of heavy demand, 
and inventories have continued 
relatively light. 


Lubricants 


Demand for lubricants is ex- 
pected. to increase materially in 
1940, because of brisk industrial 
activity in the United States and 
the wars abroad. Total demand was 
up 14 percent in 1939, as domestic 
consumption increased 12 percent 
and exports 18 percent. Conse- 
quently stocks of lubricants were 
reduced 13 percent, or to 6,799,000 
barrels, in the 12 months ended 
November 30, 1939. 

The past year similarly brought 
increased demand and withdrawals 
from storage for kerosene, wax, and 
coke. 
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Temperature... Normal! 


Joseph Poston has a key job in the operation of the rotary lime 
recovery kilns at Mathieson’s Saltville, Va. Plant. He has to keep 
careful watch at the control panel, to see that an even balance 
of temperature, feed, etc., is maintained in these kilns. 


Vigilant care in every department of production, as well as in 
handling and shipping, is in large measure responsible for the 
long-established reputation of Mathieson products for high purity 


and dependable uniformity. 





Mathicso: Chemicals 


tHe MATHIESON ALKALI WORKS. inc 
eo © 42ND STREET, NEW YORK: N. Y. 
SODA ASH... CAUSTIC SODA. . BICARBONATE OF SODA. LIQUID. CHLORINE ; - - BLEACHING POWDER .... HTH PRODUCTS . .. AMMONIA, ANHYDROUS 
and AQUA... FUSED ALKALI! PRODUCTS . . SYNTHETIC SALT CAKE... DRY ICE... CARBONIC GAS... ANALYTICAL SODIUM CHLORITE 
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how problems have been solved 
and plant efficiency inereased 











Intercooler Shift 


_ 

Solves Air Problem 
NCREASING demands ffor com- 
pressed air so taxed equipment that 

it was run at an overload constantly, 

and even then could not meet all de- 
mands. New and larger compressors 
were figured on, even though the theo- 
retical demand on present equipment 

did not come up to the guaranteed 

performance of the compressors already 

installed. 

F Revised location 

of Intercooler 

I-Intercooler 

K-Former location 

B-New fan 

F-0l1d fan, retained 

L-Low-pressure side 

H-High-pressure side 

of compressor 




















In an attempt to better the output 
from the compressors, location of the 
intercoolers was shifted, after investiga- 
tion showed that the original set-up 
forced the heated blast from the inter- 
cooler directly against the (theoretical- 
ly) air-cooled cylinders of the com- 
pressor. 

A support, welded from pipe, was 
bolted to the floor adjacent to the com- 
pressor, and the intercooler moved up- 
ward four feet to a new position on 
this framework. The piping connecting 
the intercooler to the high- and low- 
pressure sides of the compressor were 
shifted to fit the new location, being 


assembled with swing joints to absorb 
any vibration which might be carried 
to the cooler unit. 

The original fan for the intercooler 
was left to perform its duty, being 
driven by a second pulley and V-belt 
from the original drive. In place of the 
original cooler fan, on the shaft which 
was left in place, was set an airplane 
propeller type (“B” of the sketch) to 
direct a blast across the cylinders. 

As now set up, the blast directed over 
the cylinders was at room temperature 
only, instead of having already been 
heated by passing through the inter- 
cooler; while the blast drawn through 
the cooler in its new location passed 
above the compressor without tending 
to raise its working temperature. 

Although calculations on former and 
present operating temperatures appar- 
ently accounted for only a percent 
increase in air handled, checks of air 
consumption showed that twice that 
figure was being reached in practice. 
In the absence of definite test data, this 
gain was ascribed to the better lubrica- 
tion and reduced internal air losses at 
the lowered temperatures possible with 
the change. 


Iron “Helper” Speeds 
Ww Pipe Assembly 


HEN new fittings are to be in- 

stalled, old manifolds taken down 
or new ones assembled, at least two 
men and as many wrenches are re- 
quired, with the work being done on 
the ground where strength is at a dis- 
advantage and fittings, valves and the 
like suffer from sand and grit forced 
into them. 

One plant has devised an iron “help- 
er” which eliminated one man on the 
piping job, and holds the work at a 
point where it can best be manipulated. 
A short section of 12-inch pipe is 





Iron “Helper” Saves a Man 


bedded in concrete, and at its top are 
welded four nipples, radiating out from 
the standard. These nipples, of 2-, 2%-, 
3- and 4-inch pipe, offer points of 
attachment for fittings of those sizes, 
while swedges and reducers permit the 
working of other sizes if desired. To 
make up a valve assembly, for instance, 
the valve body is screwed onto the 
nipple of the proper size, and a back-up 
wrench placed with the end on a block 
of wood. Nipples and other fittings then 
can be made up on the valve body by 
one man—while to dismantle, it is nec- 
essary only to reverse the position of 
the back-up wrench. 

A short section of 2%-inch pipe, 
weldéd across the top of the standard, 
carries a 15-inch length of railroad rail, 
affording convenient anvil for rapping 
or jarring rusted connections before 
breaking them down. 





Semaphore Indicates 
Water Tank Contents 


EING located adjacent to a railroad, 
it was only natural that the chief 
engineer of a gasoline plant borrowed 
a method for maintaining the desired 





Semaphore on Tank 


supply of cooling water for the gas 
engine units. 

The lake from which the water sup- 
ply was drawn was a mile from the 
gasoline plant and it was necessary to 
build a small steam pumping station at 
the water source, and to station a man 
there to keep the unit in operation until 
the desired water was delivered. Due 
to the difficulty in noting the location 
of the usual tank target-type gauge, the 
tank was frequently overflowed. 

The engineer placed a semaphore on 
the water tank which automatically 
signals “clear” until the water attains 
the desired height and then drops to 
“stop.” 

The semaphore is mounted in a 
notched standard on the tank walk, 
with a float attached to the lever atm 
through a length of chain. So long as 
the water level is below the designated 
top, the weight of chain and float hold 
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Photo shows the Super-Diamond Pattern of “A.W.” Rolled Steel Floor Plate. Provides safe tread from any angle, under any condition. 


For every “floor trouble zone”. . . Some floors are habitually 
damp or greasy. Others quickly become hazardous. “A.W.” Rolled Steel Floor Plate elim- 
inates floor trouble zones because it is permanently non-skid. Prevents costly slipping and 
falling accidents. Reduces maintenance expense. Oil-proof, heat-proof, fire-proof, crack- 
proof. Easy toclean, quick to drain. Can be cut to any shape and installed almost overnight. 
Write for folder giving complete engineering data on “A.W.” Rolled Steel Floor Plate. 


ALAN WOOD STEEL COMPANY 


oo N OFFICE AND MILLS, CONSHOHOCKEN, PENNA. : : SINCE 1826 : : DISTRICT OFFICES AND REPRESENTATIVES—Philadelphia, New York, 
Boston, Atlanta, Buffalo, Chicago, Cincinnati,Cleveland, Denver, Detroit, Houston, New Orleans, St. Paul, Pittsburgh, Roanoke, Sanford, N.C.,St. Louis, 
s Angeles, San Francisco, Seattle, Montreal—A.C. Leslie & Co. PRopucTS INCLUDE—Steel Products in c atbon, Co oper: or Alloy Analyses:: : Sheared 
Steel Plates : : Hot Rolled Sheets and Strip : :“A.W.” Rolled Steel Floor Plates: : Billets, Blooms and Slats : :“Swe ’PigIron :: Reading Cut Nails. 











Loading Line Expansion Loop 


the semaphore nearly upright, while as 
the water rises through the topmost 
12 inches it reaches the float, carrying 
it and chain upward and permitting the 
board to drop to the horizontal. 


Stabilizer Charge Pump 


Suction Cooler 


UMPS handling natural gasoline 

with substantial quantities of low- 
boiling fractions frequently lose suction 
because of gas pockets in the line. In 
order to overcome this difficulty, Gil- 
more-Dabney, Inc., Signal Hill, Cali- 
fornia, installed piping on its stabilizer 
charge pumps so that the gasoline may 
be directed back to the stabilizer feed 
tank until the pump has cooled off, or 
the gas pocket has been eliminated. 

A l-inch line was connected to the 
discharge piping at each of the two 
stabilizer-charge pumps, attached be- 
tween the pump flange and the lubri- 
cated-plug stop which is used for shut- 
ting off the pump discharge line. This 
l-inch line returns to the stabilizer 
charge tank so the gasoline may be 
recirculated while the gas pocket is be- 
ing eliminated, or the fluid end of the 





pump is cooled off. It is stated that this 
connection performs satisfactorily, and 
only a few minutes are required to re- 
store circulation. 


Loading Line 


Expansion Loop 


URING construction of its combi- 

nation gasoline and repressuring 
plants in the K-M-A field in Texas, 
Continental Oil Company installed 
several above-ground expansion loops 
in the 2-inch line from the main plant 
to the loading rack at Iowa Park. 
The loops were pre-formed prior to 
welding the line, and each loop de- 
scribes almost a complete circle, with 
minor bends to connect to the line 
both up and down stream. Each loop 
is enclosed in a concrete box, which 
in turn is fenced in with an all-welded 
sucker-rod and pipe post enclosure. The 
loop, rising about 5 feet above the sur- 
face of the ground is prevented from 
side-sway with iron braces anchored 
in the ground and attached to the loop 
with clamps. 


Stabilizer Charge Pump Suction Cooler 
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Belt Safety Device 

B ibs protect both belts and workmen 
in its plant at Kellyville, Oklahoma, 

Devonian Oil Company installs cages 

in the pump pit through which the 

belts run that drive the centrifugal 

pumps. The object of the cages is two- 





Belt Protector 


fold; one to protect employes from 
injury due to laced ends striking them, 
and another to protect the belt and 
prevent it from destruction by striking 
piping and the like. 

The cages are made to fit each in- 
stallation, using heavy, small mesh 
woven wire that is attached to a frame 
of angle iron. The frame is welded as 
a unit, and is attached to the frame or 
the pump, and is substantial enough to 
support the weight of a man. The wire 
is cut to size, then attached to inside 
the angle of the frame with bolts. 


Improvised Fountain 

When a drinking fountain was re- 
quired at the warehouse of Crosbie & 
Moran’s gasoline plant in the Fitts 
field, it was assembled from material 
on hand, and operates with satisfactory 
results. An overflow connection was 
taken from a gas engine cooling system 
and installed on a riser, which in turn 





Improvised Fountain 


was connected ‘to the plant drain lines 
near the corner of the warehouse plat- 
form for disposal of waste. The water 
line was extended from the water cool- 
er to this stand, inserted through the 
riser with a nipple looking up, and 
terminating just below the inside rim 
of the overflow connection. 


Refiner & Natural Gasoline Manufacturer—V ol. 19, No. 2 











‘ === 


OF BETTER FITTINGS 


mma... ., GRINNELL 


“ebruary, 1940—A Gulf Publishing Company Publication 





Cylinder Chart 


HIS chart will be found convenient 

for solving a multitude of cylinder 
problems in connection with refinery 
and oil field machinery. It eliminates 
all of the longhand figuring that is 
usually necessary in computing the 
total pressure on a piston, the capacity 
of a pressure hoist, the pressure needed 
to achieve a given lift, and so on. 

Thus for instance, if a cylinder is 
6 inches in diameter and a pressure 
of 100 pounds per square inch, the 
dotted line drawn across this chart 
connecting 6 in column A with 100 in 
column C shows in column B that the 
cylinder will have a capacity of a trifle 
over 2500 pounds. Thus, simply connect 
the known diameter in column A with 
the known pressure in column C and 
the intersection through column B gives 
the capacity in pounds. 

If, on the other hand, it is desired to 
choose a cylinder that must have a ca- 
pacity of 2500 pounds, knowing the 
pressure to be 100 pounds per square 
inch, the same dotted line gives a di- 
ameter of 6 inches. 

Or, expressed in other words, run a 
straight line through any two known 
factors and the intersection with the 
third gives the answer. Thus, again, the 
same dotted line would show that if 
you want a capacity of 2500 pounds 
and you have a cylinder whose diameter 
is 6 inches a pressure of 100 pounds 
per square inch will be needed to pro- 
duce the desired capacity. 

As will be noted, the chart has a 
great enough range to take care of 
any ordinary requirements, the diame- 
ters ranging from 2 to 20 inches and 
the pressures from 30 to 300 pounds 
per square inch. The capacities, column 
B, range all the way from 100 pounds 
to 80,000 pounds, or 40 tons. 

It is applicable to all of the fluids that 
are used in work of this nature—air, 
water, oil, etc. 


Conduit for 
Magneto Wiring 


HEN Gilliland - General Gasoline 
Company built its plant in East 
Texas, high-tension wiring from the 





Expansion valve, heated with water flowing from power cylinders of engines used 
in isolated small plants when steam is not available. 
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Cylinder Chart 


magneto on each engine was taken un- 
der the concrete floor through conduit, 
instead of over the cylinders in the 
regulation manner. Conventional elec- 
trical conduit was installed when the 
engines were placed upon the blocks. 
As the engines are twin-cylinder units, 
two conduits are used, one running 
from the magneto position at the end 
of the crank shaft to the cylinder on 
that side of the machine, and the other 
crossing beneath both cylinders and 
rising beside the.end of the bed plate 
for the spark plug on the opposite 
cylinder. In laying the conduit, long 
easy bends were made for the turns so 
that a soft wire could be pushed 
through for pulling wiring through 
when it became necessary to replace 
them. The terminals of the conduit are 
equipped with porcelain fittings for in- 
sulation, and when in operation pre- 
sents a neat job. The wire is not sub- 
jected to oil soaking or fraying due to 
wear and exposure. Nor can it be 
caught with a jack handle and broken. 


Regulator Heater 


FTER installing fractionating equip- 

ment for separation of butane from 
natural gasoline, and separating pro- 
pane from butane, regulators on the 
pressure-controlling side of the butane- 
propane column in Warren Petroleum 
Company’s gasoline plant at Galva, 
Kansas, frequently became iced and 
failed to function properly. In order to 
eliminate this disagreeable feature, the 
back-pressure controller was equipped 
with a steam jacket. 

The body of the controller was cov- 
ered with a steel case, brazed to the 
instrument body and equipped with 
steam inlet and condensate outlet. 
Steam is taken from the line supplying 
heat to the reboiler of the column, and 
condensate flows to the plant drainage 
system. When the jacket was applied, 
only a small space was provided for 
steam to flow around the valve body, 
and the brazing done by the plant 
welder does not show that a jacket is 
applied, except upon close scrutiny of 
the valve. A needle valve on the steam 
inlet side controls the volume of heat 
required, and as the fractionating equip- 
ment is enclosed in a steel building, 
no insulation is necessary to obtain 
satisfactory operating conditions. 


Expansion Valve Heated by 
Engine Cooling Water 


O prevent freezing of pressure-re- 

ducing valves when steam is not 
available, the instrument may be pro- 
tected by passing jacket water through 
the case. Skelly Oil Company uses such 
valves in one of its isolated booster 
stations which does not have boilers to 
furnish heat. To warm the expansion 
valves, a water line is led from the 
overflow pipe on the power cylinder of 
the gas engine to the expansion valve, 
with the water flowing from the ex- 
pansion valve. jacket to the hot well. 
The temperature of the jacket water 
is sufficiently high to protect the ex- 
pansion valve during any kind of weath- 
er encountered in this area. 
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NGAA Study of 
Fractional Analysis 


OOPERATIVE study of apparatus 

and methods for making low tem- 
perature fractional analyses of both 
gases and liquids has been started bv 
the Natural Gasoline Association of 
America. Both member and_ non- 
member concerns will participate and 
15 company laboratories will alternate 
in furnishing identical samples to other 
laboratories. 

Analytical data compiled will be 
studied bv the technical committee of 
the association, of which C. R. Wil- 
liams, Continental Oil Company, Ponca 
City, is chairman. 

In discussing the project, George P. 
Bunn, association president, said the 
organization was simply continuing its 
policy of striving to improve test meth- 
ods and procedure of standards within 
the industry. 

“Answers to a questionnaire cireu- 
lated last year,” he explained. “indicated 
that there were minor differences in 
analytical apparatus used by different 
laboratories and that there were differ- 
ences of opinion on procedure. While 
few of these are particularly significant, 
in themselves, it is felt that they cause 
unnecessary confusion in the industry 
by making it difficult for laboratories 
to check each other exactly when 
analyzing identical materials. Accord- 
ingly, the association is attempting to 
determine the possible sources of error 
so more duplicable results may be ob- 
tained.” 

One source of differences is being 
eliminated at the start through adop- 
tion of a standard table of physical 
constants to be used by all participating 
laboratories in making analytical calcu- 
lations in the test series. Identical sam- 
ple containers are being furnished by 
the association and a standard sampling 
procedure has been established. The 
project will probably extend over a long 
period. Its first phase will be restricted 
to natural gases, and the second to the 
study of liquids in the natural gasoline 
range. 

Firms participating in the project are: 
Carter Oil Company, Tulsa; Continental 
Oil Company, Ponca City; Hanlon- 
3uchanan, Inc., Tulsa; Humble Oil & 
Refining Company, Houston; Indian 
Territory Illuminating Oil Company, 
Bartlesville; Lone Star Gasoline Com- 
pany, Dallas; Phillips Petroleum Com- 
pany, Bartlesville; Pure Oil Company, 
Chicago; Shell Oil Company, Inc., St. 
Louis; The Texas Company of Califor- 
nia, Los Angeles; United Gas Pipe Line 
Company, Houston, and Warren Petro- 
leum Corporation, Tulsa. 


Oberfell Heads 
Refining Committee 


. G. OBERFELL, vice president of 
Phillips Petroleum Company, 
Bartlesville, has been appointed chair- 
man of the program committee of the 
Division of Refining, American Petro- 
leum Institute. Other members of the 
committee, named by J. Howard Pew, 
chairman of the general committee, are: 
H. W. Camp, Cities Service Oil Com- 
pany, Tulsa; F. S. Clulow, Shell Oil 
Company, San Francisco; T. G. Del- 





The Look Box 


bridge, Atlantic Refining Company, 
Philadelphia; E. W. Gard, Union Oil 
Company, Los Angeles; R. A. Halloran, 
Standard Oil Company of California, 
San Francisco; J. Bennett Hill, Sun Oil 
Company, Marcus Hook; E. W. Isom, 
Sinclair Refining Company, New York; 
N. E. Loomis, Standard Oil Develop- 
ment Company, New York; K. G. 
Mackenzie, The Texas Company, New 
York; Walter Miller, Continental Oil 
Company, Ponca City; J. B. Rather, 
Socony-Vacuum Oil Company, Inc., 
New York; J. K. Roberts, Standard 
Oil Company (Indiana), Chicago; Her- 
schel G. Smith, Gulf Oil Corporation, 
Philadelphia; C. R. Wagner, Pure Oil 
Company, Chicago; R. P. Anderson, 
American Petroleum Institute, New 
York, secretary. 








Vocational Training 
Committee Named 


OCATIONAL training for men em- 

ployed in refining plants will be 
fostered by the Refining Division of 
the American Petroleum Institute. The 
work will be similar to that carried on 
since 1932 under the work of the divi- 
sion of production. Walter Miller, vice 
president of Continental Oil Company, 
Ponca City, has been named chairman 
of the vocational training committee 
by T. G. Delbridge, chairman of the 


CONVENTIONS 








FEB. 
12-15 | American Institute of Mining and 
Metallurgical Engineers, 

New York. 





MAR. 
4— 8 | American Society for Testing 
Materials, Statler Hotel, Detroit. 
31 | Western Petroleum Refiners Associa- 
tion, Allis Hotel, Wichita, Kansas. 





APR. 
1-— 2 | Western Petroleum Refiners Associa- 
tion, Allis Hotel, Wichita, Kansas. 

8-12 | American Chemical Society, 
Cincinnati. 

18-19 | National Petroleum Association, 
Thirty Seventh Annual Meeting, 
Cleveland Hotel, Cleveland. 





MAY 
1- 3 | Petroleum Industry Electrical 
Association, Dallas, Texas. 
13-15 | American Institute of Chemical 
Engineers, Statler Hotel, Buffalo. 
15-17 | Natural Gasoline Association of 
America, Hotel Tulsa, Tulsa. 
18-25 ee Petroleum Exposition, 
ulsa. 
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central committee on Refinery Tech- 
nology. 

Chief activity of the committee will 
he cooperation with state vocational 
authorities in the development of train- 
ing outlines and the preparation of 
texts, District committees will be named 
to carry out the work locally, one al- 
ready having been named for Okla- 
homa-Kansas-Texas. Actual supervision 
of classes will be directed by state vo- 
cational boards. These were authorized 
bv the Smith-Hughes act of 1917. The 
classes are financed jointly by state 
and federal governments with the stu- 
dent often paying part of the costs. 

The committee will act mainly in an 
advisory capacity. Individuals inter- 
ested in organization of classes can 
contact their own vocational boards. 

Members of the committee are: S. A. 
Giraud, Humble Oil & Refining Com- 
pany, Houston; Henry R. Harris, At- 
lantic Refining Company, Philadelphia; 
Raymond Haskell, The Texas Com- 
pany, New York; Norval F. Myers, 
Union Oil Company, Los Angeles; R. 
P. Anderson, American Petroleum In- 
stitute, New York, secretary. 


Public Relations 
Committee Named 


EVEN additional members have 

been added to the Public Relations 
Administrative Committee of the Amer- 
ican Petroleum Institute. W. S. S. 
Rodgers, chairman of the central com- 
mittee on public relations, reappointed 
all older members and added seven for 
the coming year. New members of the 
administrative committee, of which 
Rodgers is chairman, are: H. H. Ander- 
son, Shell Oil Company, Inc., St. Louis; 
Paul G. Blazer, Ashland Refining 
Company, Ashland, Kentucky; Ralph 
Champlin, Ethyl Gasoline Corporation, 
New York; Eben Griffiths, Socony- 
Vacuum Oil Company, Inc., New York; 
R. C. Jopling, Phillips Petroleum Com- 
pany, Bartlesville; J. E. Moorhead, 
Pennsylvania Grade Crude Oil Associa- 
tion, Oil City; Eric V. Weber, Eureka 
Oil Company, Cincinnati. Two addi- 
tional members are to be appointed 
from company legal counsel to com- 
plete the committee. 

Members appointed for 1940 are: 
Northrop Clarey, Standard Oil Com- 
pany of New Jersey, New York; E. W. 
Hodges, Cities Service Oil Company, 
New York; Conger Reynolds, Standard 
Oil Company (Indiana), Chicago; J. C. 
Wellever, Sun Oil Company, Phila- 
delphia. 


To Coordinate 
Lubrication Program 


. A. LUDLOW has been appointed 

director of the program by which 
the petroleum industry will seek closer 
cooperation with the engineering and 
service departments of the automobile 
industry. He will work under the direc- 
tion of the lubrication committee of the 
American Petroleum Institute, where he 
has headquarters. Ludlow resigned as 
manager of the lubrication department 
of Richfield Oil Company to accept the 
new post. In 1913 he joined Indian Re- 
fining Company at Cincinnati. He was 
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With justifiable pride the Brown Instrument 
Company presents the latest development 
in Flow and Liquid Level Recorders, Indi- 
cators and Controllers. 


These new Flow and Liquid Level Instru- 
ments are entirely new inside as well as 
out. Advanced design of the operating 
mechanisms provides a new conception of 
accurate measurement with simplicity —the 
result of years of research and field testing 
under actual working conditions by Brown 
Engineers. 


The classic, simple lines of the modern 


























METERS 


streamlined case—styled by Henry Drey- 
fuss, designer of the “Twentieth Century 
Limited”— give added beauty and distinc- 
tion to practical and serviceable instru- 
ments. 


For modern panel mounting they blend 
with the panel surface and surrounding in- 
struments to provide the much-wanted 
flush appearance. 


Available with electrical and mechanical 
meter bodies for the measurement and 
control of steam, air, oil, gas and other 
fluids. 


Aduanced Design Embodies 


NEW ELECTRIC FLOW METER: Operates on the Inductance 
Bridge Principle; inherently independent of voltage fluctua- 
tions. 

AUTOMATIC PLANIMETER PEN: Gives a record on total flows 
over any period of time. 


SIX INTERRELATED RANGE TUBES: With corresponding 
charts and scales make range changing easy, inexpensive. 


INTERNAL MECHANISM: All moving parts have been de- 
signed to reduce wear and lost motion. 


NEW INTEGRATOR: Insures highly accurate totalizing at all 
rates of flow from 0 io 100%. 


DIAL INDICATOR: A 12” dial and new pointer provides better 
readability. 


SIMPLE FLOAT MECHANISM of Mechanical Flow Meter: In- 
sures unhampered float movement and long trouble-free 
operation. Single lever connects float to pressure-tight bear- 
ing shaft. No chains or complicated linkage to impede float 
movement or get out of order. 


LARGE FLOAT: Provides ample power to accurately transmit 
to the pen minute variations in mercury level, thus assuring 
accurate measurement. 


PRESSURE-TIGHT BEARING—Precision Made: Eliminates the 
necessity for a stuffing box. The bearing is packed with 
grease especially suited to the service and operating pres- 
sure for which the meter will be used. Automatic, built-in 
lubricator insures constant lubrication of the bearing under 
all conditions. 


PRESSURE CHAMBERS: Designed to withstand the severe 
service demanded from this type of meter. High pressure 


For full details write THE BROWN INSTRUMENT COMPANY, a division of Minneapolis-Honeywell Regulator Co., 4498 Wayne 
Avenue, Philadelphia, Pa. Offices in all principal cities. Toronto, Canada: 117 Peter Street 
England: Wadsworth Road, Perivale, Greenford, Middlesex . . 
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The above-mentioned features are but a few of the many new developments found in the 
New Brown Electric and Mechanical Flow Meters 


chambers on all meters are forged steel. Sturdiness is built 
into every part to insure long, trouble-free service. 


MODERN RECTANGULAR CASE: Of die-cast aluminum, dust 
and moisture-proof and resistant to moist salt and acid 
atmospheres. Includes such desirable features as dust shield, 
concealed hinges with exceptionally heavy pins, door stop, 
oil resistant recessed gasket, and cam action handle-lock 
which draws the gasket firmly against the case. 


UNIVERSAL MOUNTING: Universal case permits mounting 
flush on panel with concealed clamps or on floor stand, wall 
bracket or pipe saddle. 


IMPROVED RECORDING SYSTEM: Linkage is reduced to a 
minimum. Outboard bearing and hardened pivots on pen 
shaft insure unhampered pen movement and instant re- 
sponse. Stainless steel pen arm is 8” long, with ribbed 
reinforcement, permits pen travel of 43/4,". Pen and pen arm 
are non-corroding, easily removed, cleaned and replaced 
with no effect on calibration. Micrometer adjustment on pen 
arm assures precision setting. 


SIMPLE CHART DRIVE: New chart hub eliminates chart slip- 
page, screw knob and chain—chart is placed on over two 
tapered studs. Chart hub acts as a time setting device and 
friction clutch facilitates setting chart for correct time. 


RESILIENT MOUNTING: A rigid, flat sub-plate with 3-point, 
resilient suspension mounting carries all moving parts. In- 
sures permanent alignment. 


ELECTRIC AND MECHANICAL METER BODIES: Are available 
in various models. Each meter body is tested at double its 
rated working range up to 5000 lbs. pressure. 


Amsterdam-C, Holland: 
. Stockholm, 16, Sweden: Nybrokajen 7. 
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with Richfield Oil Company from 1930 
until he took up present duties. 

In connection with the work of the 
committee, W. H. Correa, chairman, 
said: 

“The new clearing house has taken 
headquarters with the American Petro- 
leum Institute and many concerns have 
forwarded subscriptions to permit the 





R. A. LUDLOW 


movement to get actively under way. 
Ultimately we expect to see every mar- 
keter, refiner and compounder back of 
this movement. The industry has whole- 
heartedly indicated its desire to have a 
plan for closer working agreement be- 
tween the automotive industry and the 
petroleum companies with regard to 
automotive lubrication practices.” 

Among the companies supporting the 
program are: Socony-Vacuum Oil Com- 
pany, Tulsa Oil Corporation, Quaker 
State Oil Refining Corporation, Mid- 
Continent Petroleum Corporation, Cities 
Service Oil Company, The Pure Oil 
Company, American Oil Company, 
Standard Oil Company (Indiana), 
Standard Oil Company of Kentucky, 
The Ohio Oil Company, Barnsdall Re- 
fining Corporation, The Atlantic Refin- 
ing Company and Sinclair Refining 
Company. 


A.P.I. Marketing 


J 
Activity Revived 
CTIVITIES of the Division of 
Marketing of the American Petro- 
leum Institute will be revived follow- 
ing a decision of the executive commit- 
tee to authorize the appointment of 
committees. The decision followed a 
recommendation of a committee of mar- 
keting executives and attorneys. A gen- 
eral committee has been named, and 
others will include four regional com- 
mittees, an advisory committee, a 
standing committee on program and a 
committee to consider the form of a 
marketing code for the petroleum in- 
dustry. 
Eric V. Weber, Eureka Oil Company, 
Cincinnati, a vice president of the In- 
stitute, is chairman of the general com- 
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mittee and William R. Boyd, Jr., execu- 
tive vice president of the Institute, is 
vice chairman. Members are W. T. 
Atkins, Skelly Oil Company, Kansas 
City; Amos Ball, Standard Oil Com- 
pany (Indiana), Chicago; J. W. Carnes, 
Sinclair Refining Company, New York; 
J. D. Collins, Tide Water Associated 
Oil Company, New York; Ralph E. 
Davies, Standard Oil Company of Cali- 
fornia, San Francisco; H. W. Dodge, 
The Texas Company, New York; S. B. 
Eckert, Sun Oil Company, Philadelphia; 
Walter L. Faust, Socony-Vacuum Oil 
Company, New York; W. H. Ferguson, 
Continental Oil Company, Denver; H. 
D. Frueauff, Cities Service Oil Com- 
pany, New York; C. L. Fleming, Ohio 
Oil Company, Findlay; W. V. Hartman, 
Gulf Oil Corporation, Pittsburgh; R. 
T. Haslam, Standard Oil Company of 
New Jersey, New York; A. M. Hughes, 
Phillips Petroleum Company, Bartles- 
ville; V. H. Kelly, Union Oil Company, 
Los Angeles; L. T. Kittinger, Shell Oil 
Company, New York; B. L. Majewski, 
Deep Rock Oil Corporation, Chicago; 
T. M. Martin, Lion Oil & Refining 
Company, El Dorado; Sam Messer, 
Quaker State Oil Refining Corporation, 
Oil City; R. W. McDowell, Mid-Conti- 
nent Petroleum Corporation, Tulsa; C. 
S. Smith, National Refining Company, 
Cleveland; A. A. Stambaugh, Standard 
Oil Company of Ohio, Cleveland; C. B. 
Watson, Pure Oil Company, Chicago; 
W. G. Violette, Standard Oil Company 
(Kentucky), Louisville; W. C. Yeager, 
Atlantic Refining Company, Phila- 
delphia; D. V. Stroop, American Petro- 
leum Institute, New York, secretary. 


Anderson Named to 


Standards Council 


R. R. P. ANDERSON, secretary of 

the Division of Refining of the 
American Petroleum Institute, has been 
elected chairman of the standards coun- 
cil of the American Standards Associa- 
tion. He was vice chairman in 1938 and 
1930 and has been a member of the 
council since 1934. He is secretary of 
the international standardization com- 
mittee on petroleum. 


R. W. Hanna 


* 

Retires 
ETIREMENT of R. W. Hanna as 

vice president of Standard Oil 
Company of California brought promo- 
tions to two other men in its manufac- 
turing department. J. L. Hanna, who 
has been general manager of the manu- 
facturing department, was elected a di- 
rector, while A. S. Russell was elected 
vice president. Ill health was responsi- 
ble for the resignation of R. W. Hanna, 
who had been with the firm since 1911 
while the El Segundo plant was under 
construction. He became a director in 
1924 and a vice president in 1931. 

J. L. Hanna went to work for the 
company in 1909 as a still fireman. After 
numerous advancements, he was ap- 
pointed manager of the department of 
manufacturing in 1933. 

Russell also started his career with 
the concern in 1911 at the El Segundo 
plant as an engineer. Later he was at 
the Bakersfield and Richmond plants. 
He became chief engineer of the manu- 
facturing department in 1918 and a 
member of the board of directors in 


1931. 
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Three Officials 


For Chalmette 


HALMETTE Refining Corporation, 

New Orleans, has elected F. E. 
Holsten executive vice president, with ( 
John Vaccaro named a vice president : 
and L. E. Wivien, secretary-treasurer. 





FRANK E. HOLSTEN 


Holsten formerly was vice president 
of Barnsdall Refineries, Inc., Tulsa. He 
has been in the refining industry since 
1905 when he went with Tide Water Oil 
Company as a chemist. He was assistant 
chief chemist until 1914, when he be- 
came chief chemist for the Pierce Oil 
Corporation. In 1917 he became plant 


@ Hav 


superintendent for the same concern, ah 
and a year later became process super- worth a 
intendent for Cosden Oil Company A Unit 
(now Mid-Continent Petroleum Corpo- 1934 wii 
ration), Tulsa. He was general super- sede 
intendent of this concern from 1919 0 How 
until 1921, when he went with the 
Barnsdall organization and remained A Our 
until 1939. offer. In 
14m place ac 
Governor Phillips manhole 
Heads Compact — 
Units ca 


PPOSITION to federal control of 
the petroleum industry dominated 
the first 1940 meeting of the Interstate 
Oil Compact Commission, held January 


0 Are} 


A No, 


22 in Wichita, Kansas. Governor Leon no othe 
C. Phillips of Oklahoma, outspoken in moto 
opponent of federal control, was elected has 

chairman. Colonel E. O. Thompson, prov 
member of the Texas Railroad Com- capacity 
mission, who retired as chairman, be- struction 
came chairman of a committee to lead through 
opposition of the compact to the Cole and wor! 


bill, now under consideration by a sub- 
committee of the House of Representa- 0 Whe 
tives. costs? 
In accepting the chairmanship, Gov- 
ernor Phillips said of the Cole bill: 
“Oil is the only industry in the nation 
which has not had to have crutches. It 
had its back to the wall but was able to 
go on without coercion or regimenta- 
tion. Federal control is unconstitutional 
and an invasion of states rights. The 





@ Have these units been in use long enough to prove their 
worth and durability? 


A Units have been in use for motor fuel blending since 
1934 without repair or removal from tank. 


@ How are these units installed? 


A Our bulletin B-66 shows the four methods which we 
offer. In new tanks special nozzles are usually welded in 
place according to our directions. In old tanks, an existing 
manhole is used if there are two or more in the tank. If only 
one manhole, we go through side wall, near the manhole. 
Units can be installed without steaming out tank. 


Q Are you the only manufacturer of this equipment ? 


A No, other companies make propeller type agitators, but 
no other company to our knowledge has any installations 
in motor fuel blending. Our large number of installations 
has provided us with accurate performance —time—and 
capacity tables which we use for your benefit. Also our con- 
struction details are dictated by actual use conditions 
through long experience, as well as by sound engineering 
and workmanship. 


Q Where else in the refinery can your units be used to cut 
costs ? 


4 Large Wiggins balloon roof tanks at a large refinery. These are new 
tanks being “rusted in’’ before painting. “LIGHTNIN” Mizers were 
chosen because of their previous use and satisfactory performance at this 


refinery. 


A In Lube Oil Blending, Liming of Gas Oils, Doctor 
Treating, Caustic Washing, Boiler Feedwater Treatment, 
etc. We have worked with refineries for 20 years. 


@ What do you need to know to give me a recommenda- 
tion so I can compare costs? 
A Motor fuel blending is a comparatively simple opera- 
tion, so you need not fill out our regular work sheet. All we 
need to know is: 
. Dimensions of tank. 
. Kind of tank. 
. Capacity of tank in gallons or barrels (42-gal.). 
. Your current characteristics. 
. The time of blending wanted—30 minutes,— 2 hours, 
—4 hours, etc. 
6. Grade of gasoline being blended—Octane number, etc. 
This will enable us to give you a quotation and recom- 
mendation. 


MIXING EQUIPMENT CO., INC., 1064 Garson Ave., Rochester, N. Y. 
Please send me: 
Bulletin Mi-16—Questions and Answers 
Bulletin Mi-15—Refinery Applications 
Bulletin B-66—Side Entering Mixers 
Bulletin B-68—New Tripod Bulletin 
Bulletin B-65—Portable Mixers 
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constitution does not give the federal 
government a right to come to oil 
states and take property. I am against 
the bill or any modification of it.” 

Other statements in opposition to 
federal control were made by Governor 
Payne H. Ratner of Kansas; Hiram 
Dow, New Mexico; G. A. Sadler, Texas; 
Lafayette Hughes, Colorado; E. O. 
Thompson, Texas; F. R. Frye, Michi- 
gan, and O. C. Bailey, Arkansas. 

Andrew Schoeppel, Kansas Corpora- 
tion Commission, was elected vice 
chairman of the compact commission. 

The decrease in exports of petroleum 
products was thus explained by Dr. A. 
G. White, director of petroleum eco- 
nomics division, United States Bureau 
of Mines, Washington: 

“This is due to the curtailment of 
civilian consumption in European coun- 
tries, rising transportation costs, loss of 
the market in central Europe, develop- 
ment of production and refining in the 
Caribbean region and ability of the 
French oil industry to handle refined 
imports rather than crude imports. So 
long as the Allied powers can obtain 
naval fuel elsewhere under better pur- 
chase conditions, we can expect little 
increase in our exports.” 


Nutt Heads S.A.E. 


RTHUR NUTT, vice president of 
Wright Aeronautical Corporation, 
Paterson, New Jersey, was elected 
president of the Society of Automotive 
Engineers during the organization’s 
annual meeting in Detroit, January 16. 
David Beecroft, Bendix Aviation Cor- 
poration, was re-elected treasurer. 
Among the 10 vice presidents chosen 


were Neil MacCoull, research engineer 
for The Texas Company, representing 
fuels and lubricants engineering, and 
G. W. Laurie, manager of automotive 
transportation for Atlantic Refining 
Company, representing transportation 
and maintenance engineering. 


To Study Octane Methods 


STUDY of methods for testing 

octane ratings of gasoline will be 
made by a subcommittee of the West- 
ern Petroleum Refiners Association. A 
report of this work will be a part of the 
annual meeting in Wichita, March 31 
and April 1 and 2. 

A decision to withhold further rec- 
ommendations was made by the octane 
committee at a meeting at Tulsa head- 
quarters in January. This meeting 
brought out the confusion that exists 
because of the several testing metheds. 
The study committee was named for 
the purpose of comparing the methods 
and interpreting their significance. 


All in Ten Years 

CIENTIFIC development brings 

such startling changes in refining 
process that little attention is given to 
other changes in the industry. While 
the refining plant has been rebuilt in 10 
years, the role of the workman has 
been turned inside-out. 

Reports of governmental agencies 
show that wages paid to refinery work- 
ers in 1938 were $16,000,000 in excess 
of the total in 1929. The hourly wage 
increased 40 percent in that period, 
while the work week was reduced from 


49 hours in 1929 to 36 hours in 1938. 





A New SALES HIGH IS HERE 
for the discerning, alert, and alive R E F i N E RS 


US OLNE 


(REG. TRADE MARK) 


ADMIXTURE 


(Hologinated Aromatics) 


THE BEST BY EVERY TEST 


EXCEL IN COMPETITION with genuine quality and merchandising appeal—at lower cost 


WHY RISK SUBSTITUTES AND WASTE MONEY? After all administrative economy and 
repeat sales mean bigger dividends and salaries. 


with 


Our ADMIXTURE will not change the initial end point, intensify gasoline or lower your 
anti-knock quality. It genuinely lubricates without aggravating carbon or gum trouble. 
It improves starting, pick-up, speed, mileage and maintains a minimum, uniform motor 
temperature. Remains in suspension. Non-corrosive. Meets the variables as you need to 


meet them. Easy, low cost processing. 


WRITE TODAY for franchise now available with 
information on what your requirements may be. 


LUBRICATING GASOLINE COMPANY 


P. O. BOX 820 





HOUSTON, TEXAS 
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Bureau Anticipates 
Increase in Stocks 


EMAND for crude oil as estimated 
by the United States Bureau of 
Mines for February is 3,529,000 barrels 
daily. This is 40,700 barrels less than 
the estimate for January but 7 percent 
more than the actual demand for Feb- 
ruary, 1939, which is abnormally high 
due to the fact that February of this 
year has 29 days. On a comparison of 
28 days the increase is 4 percent. 

Daily average crude oil production 
and runs to stills during the four weeks 
December 3-30 were 3,776,000 and 3,429,- 
000 barrels, respectively. During this 
period total crude oil stocks increased 
3,440,000 barrels, 47,000 barrels of which 
was in foreign stocks, leaving a net 
increase in domestic stocks of 3,393,000 
barrels, or 121,000 barrels daily. The 
subtraction of this stock increase from 
production indicates that the apparent 
demand for domestic crude oil during 
the period was 3,655,000 barrels daily, 
compared with 3,620,000 barrels esti- 
mated by the bureau. 

The latest available figures indicate a 
gain in the demand for all oils of 6 
percent above the relatively high levels 
of last year. The increase in the gaso- 
line demand, while material, has been 
relatively less than the gain in the de- 
mand for other refined products. Gaso- 
line stocks have risen to record levels, 
but stocks of distillates and other re- 
fined oils (east of California) are rela- 
tively low. 

Gasoline 

The estimated domestic demand for 
motor fuel is 37,300,000 barrels, which 
is, after adjusting for the extra leap- 
vear day in the month, 4 percent higher 
than the actual demand for February, 
1939. 

Forecasts from exporters indicate a 
pessimistic view of exports for Febru- 
ary. This is reflected in the drop of a 
million barrels from the January fore- 
cast to 2,800,000 barrels for February. 
Although this is only 109,000 barrels 
less than exports for February, 1939, 
they were relatively low in that month. 

Stocks of finished and _ unfinished 
gasoline on November 30 amounted to 
76,790,000 barrels. Statistics of the 
American Petroleum Institute indicate 
that stocks increased about 5,000,000 
barrels during December, bringing them 
to about 81,800,000 barrels on December 
31. The bureau estimates an increase of 
6,800,000 barrels in finished stocks dur- 
ing February, which, when added to 
the January estimate, would bring 
stocks to approximately 96,000,000 bar- 
rels at the end of February. 

Benzol and direct sales of natural 
gasoline have been estimated as 900,000 
barrels, making refinery production 46,- 
000,000 barrels. This is distributed 
among the various districts as follows 
(thousands of barrels): East Coast, 
6,020; Appalachian, 1,920; Indiana- 
Illinois, 8,370; Oklahoma, 2,760; Kan- 
sas, 2,250; Inland Texas, 3,350; Texas 
Gulf Coast, 12,010; Louisiana Gulf 
Coast, 1,410; Inland Louisiana-Arkan- 
sas, 790; Rocky Mountain, 1,210; Cali- 
fornia, 6,000. 


Crude Petroleum 


Natural gasoline to be blended at the 
refineries is estimated as 6.83 percent of 
total gasoline production, or 3,140,000 
barrels. The yield of straight-run and 
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Two Trainloads of Kellogg-built Heat 
Transfer Equipment for One Refinery 











Verified plant records, covering long periods and 
involving unusual and severe operating conditions 
— including wide variations in pressures and tem- 
peratures—prove beyond question the efficiency, 
economy and durability of Kellogg-built heat 
transfer equipment. 





Kellogg-designed and Kellogg-built heat ex- 
changer and condenser equipment is efficient, eco- 
nomical and long lived because Kellogg engineers 
are thoroughly familiar with the many heat trans- 
fer problems encountered in refinery operation. 


If you have a heat transfer problem the knowl- 
edge and experience of Kellogg engineers may 
assist you in its solution. 








THE M. W. KELLOGG COMPANY - JERSEY CITY, NEW JERSEY - 225 BROADWAY, N. Y. 


REPRESENTATIVES 
LOS ANGELES: 609 SOUTH GRAND - CHICAGO: 122 SOUTH MICHIGAN AVENUE ° TULSA: PHILTOWER BLDG. 


€ C5 “Masterflex”’ Prefabricated Piping Systems ° “‘Masterweld’’ pressure 
K O vessels for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic 
Cracking Units. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimneys. 


February, 1940—A Gulf Publishing Company Publication 



















PUMPS “know their 
way around’’ refineries! 
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Heliquad Pump, Model A 


When you “hire”. a Kinney Pump to 
work in your refinery you are getting 
“help” which is experienced doing the 
toughest jobs the refinery has to offer in 
the way of pumping. If avoiding trouble 
appeals to you, we suggest that you 
“hire’ Kinney experience on your next 
job. See important note below— 














Heliquad Pump, Model B 





IMPORTANT 


For further information see page 187, 
Refinery Catalog; then write nearest 
office for specific recommendations. 











KINNEY MANUFACTURING CO. 


3539 WASHINGTON ST., BOSTON, MASS. 


NEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Bldg. 
DALLAS: 808 Santa Fe Bidg. 
PHILADELPHIA: 725 Commercial Trust Bldg. 


LOS ANGELES: 
1333 Santa Fe Avenue 











oil in February, 





cracked gasoline is estimated as 44.2 
percent. The application of this yield to 
the production of 42,860,000 barrels of 
gasoline gives crude runs of 96,940,000 
barrels, or 3,342,700 barrels daily. For- 
eign crude runs are estimated as 2,100,- 
000 barrels. 

Exports of crude oil are estimated as 
5,000,000 barrels. The estimate for fuel 
and losses is 2,500,000 barrels. 

The total demand for domestic crude 
1940, as indicated by 
the estimates above, is 102,340,000 bar- 
rels, or 3,529,000 barrels daily. 

The breakdown of the total estimated 
daily demand for domestic crude oil of 
3,529,000 barrels gives the following 
crude requirements by states of origin. 
As these requirements may be supplied 
either from stocks or from new pro- 
duction contemplated withdrawals from 
crude oil stocks must be deducted from 
the bureau’s estimate of demand to de- 
termine the amount of new crude re- 
quired. These estimates are not recom- 
mendations for production but repre- 
sent the projection of actual market 
trends by states. 

TABLE 1 


Estimated Daily Average Crude Oil Demand 
by States (Barrels) 

(As no changes in crude oil stocks are in- 

volved in these estimates, they represent de- 

rather than ‘production) 








mand 

Forecast Forecast Actual 

State February, January, February, 
1940 1940 1939 

rere 1,371,400 1,411,000 1,297,000 
California ..... 585,90 593,900 572,000 
Oktahoma . 429,000 433,900 518,000 
NS ree 325,500 314,800 142,000 
Louisiana ..... 252,800 254,200 237,000 
ME 0 kv bw 60 155,500 160,600 163,000 
Néw ‘Mexico 100,300 101,900 100,000 
Michigan ...... 64,500 61,000 49,000 
Arkansas ...... 60,000 59,700 58,000 
Wyoming ..... 55,200 58,700 50,000 
Pennsylvania 54,900 51,900 46,000 
Kentucky ..... 15,200 12,900 13,000 
Montana ...... 15,200 15,400 15,000 
New York .... 13,900 13,900 13,000 
West Virginia.. 11,000 10,000 13,000 
Rae 8,700 8,100 4,000 
irre 5,200 3,900 2,000 
Colorado oon 4,100 3,900 3,000 
Mississippi .... wee. Sepeee —°\..cncome 

3,529,000 3,569,700 3,295,000 


Hydrocarbon 
Study 


— the publisher designates “the 
first relatively complete descrip- 
tion of liquid-gas phase behavior in 
English” is a brief estimate of “Volu- 
metric and Phase Behavior of Hydro- 
carbons,” by William N. Lacey, pro- 
fessor of chemical engineering, and 
Bruce H. Sage, assistant professor of 
chemical engineering, both of California 
Institute of Technology. The book is 
from Stanford University Press, Stan- 
ford University, California, price $5. 

Because of assistance from the Amer- 
ican Petroleum Institute the volume is 
identified as a part of A.P.I. Research 
Project 37. 

The scope of the study by the pub- 
lisher is: 

“The phenomena discussed in this 
study are general in character~but the 
emphasis and the many illustrations 
relate to the hydrocarbons. These sub- 
stances furnish excellent examples of 
the type and behavior treated and, as 
a group, their behavior has been ex- 
tensively studied experimentally. 

“The hydrocarbons, furthermore, con- 
stitute the working medium of the pe- 
troleum and natural gas_ industries. 
They are, therefore, of great industrial 
importance in the process of petroleum 
and natural gas production and trans- 
portation, of natural gasoline manufac- 





ture and of certain parts of petroleum 
refining. Throughout the operation of 
these industries volumetric and phase 
changes occur. The intelligent control 
of these operations depends upon a 
thorcugh knowledge of the principles 
discussed in this book.” 


N.P.A. Group 


Chairman Named 


ROUP chairmen of the department 

of manufacture of the National 
Petroleum Association have _ been 
named for 1940. J. E. Turner, super- 
intendent Socony-Vacuum Oil Com- 
pany, Olean, New York, will head the 
Bradford group, succeeding W. H. 
Rockman, superintendent, Quaker State 
Oil Refining Corporation, Farmers’ 
Valley. The Oil City chairmanship goes 
to Paul H. Biery, assistant superin- 
tendent James B. Berry Sons’ Com- 
pany, Inc., Oil City, who takes the 
place of Dr. F. E. Williams, chief 
chemist, Quaker State Oil Refining 
Company. T. M. Murphy, general man- 
ager of the Daugherty Refinery, Pe- 
trolia, is chairman of the Emlenton and 
Butler group, whose former chairman 
was George M. Kirkwood, superintend- 
ent, Pennsylvania Refining Company, 
Karns City. 


Refining Methods 


By Pictures 


ECHNICAL advances in the manu- 

facture of gasoline and lubricating 
oils have been incorporated by revised 
films which are available through the 
United States Bureau of Mines, experi- 
ment station, 4800 Forbes Street, Pitts- 
burgh. No charge is made for their use 
but the exhibitor is expected to pay 
transportation charges. 

Film No. 99, “The Story of Gasoline,” 
takes the observer on a tour of a mod- 
ern refinery and shows equipment used 
in converting crude oil into motor fuel. 
The first reel shows oil field pictures, 
tank farms, pipe lines, pumping stations 
and stills. Animated drawings are used 
to show the process of making gasoline 
by straight-run and cracking. A second 
reel uses animation to show behavior 
of hydrocarbons and the chemical re- 
actions known as hydrogenation and 
polymerization. 


Prices Drop 
ETAIL gasoline prices in 1939 
dropped to levels equal to 1932. 
The tabulation by the American Petro- 
leum Institute from reports of 50 repre- 
sentative cities showed an average price 
of 13.3 cents per gallon. Since taxes av- 
eraged 5.44 cents a gallon, total average 
cost to the consumer for the year was 
18.74 cents a gallon. 


New High for 


Construction 


ETAILS of refinery construction 

and expansion, due for announce- 
ment along with annual statement, are 
scheduled to shove expenditures into 
the highest annual total the industry 
has known. What a few concerns con- 
template justify the prediction. 

The necessity of taking full advan- 
tage of catalytic cracking and other 
catalytic processes is responsible for 
the necessity to make 1940 the record 
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GLOBE VALVE 


_ Painstaking Powell work- 
\ manship teamed with 
| constant design improve- 
ments and inspection of 
' materials — means that 
' Powell Iron Body Valves 
meet the most critical service tests. 


Be sure of dependable valve performance! For unu- 
sual service, minimum upkeep, specify Powell Valves. 


POWELL VALVES 


Spee we. Ceweet CO. CIR CTRRATI, ORIG 
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building year. When these processes 
were out of the experimental stage late 
in 1938, they halted expansion pro- 
grams, so technologists could await 
actual results and make comparisons 
between methods. 

Now the processes have made their 
records and it is possible to evaluate 
them. 

Contrary to earlier anticipation the 
new processes are not restricted to 
large-scale refining. Instead of a few 
large plants drawing all construction, 
it will be carried into the smaller plants. 
The processes by which gases are con- 
verted into high-octane products will 
be installed where raw material is 
available, since equipment can be oper- 
ated economically on low throughput 
as well as high throughput. 





VY PLANT ACTIVITIES V 


Cracking Unit: E. Tejon Oil & Re- 
fining Company, Bakersfield, California, 
has signed a license with Universal Oil 
Products Company whose engineers 
are making a survey of the plant and 
will make recommendations for bring- 
ing its operations into line with latest 
Dubbs improvements. 

At present the plant is running 2500 
barrels daily and operating a viscosity 
breaking unit which produces about 25 
percent of cracked gasoline. Other 
products are diesel oil, tractor distil- 
late and heavy fuel oil. 
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Sealed bottom. No leakage. Balance ports © 
equalize pressure above and below plug 


Controlled adjustable lift, and positive 
stop, assure just enough rise of plug to 
overcome friction and permit easy oper- 
ation of valve. 


Visible outside quarter-turn stop, assures 
fool-proof operation. 


Deep stuffing box and gland. No leakage. 


Quarter-turn to open or close. 
Plug turns freely after breaking 


seal with screw-lever. 


Valve cannot stick. 
It is unsealed or sealed by 
powerful leverage and screw. 
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Mechanically seated to form perfect seal. e 


No lubrication necessary to seal valve. 


Straight through passage. 
No obstruction to flow. 
Minimum pressure drop. 







Seating surfaces are protected. No fluid 
or grit passes across seating surfaces either 
in open or closed position. 


These nine vitally important features account for the out- 


standing performance of Homestead “LEVER-SEALD” 
PLUG VALVES in continuous duty handling high tem- 
perature or high pressure fluids. Easy, positive operation 
without lubrication fits them for long, unequalled refin- 
ery service, Metals for every application include Ni-Resist, 
Cast Steel, Monel, Iron, Brass and others. Straightway, 
3-way, and 4-way types in sizes 144” and up. 
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Gasoline Plant: The first natural gas- 
oline plant for the Temple field, Clare 
County, Michigan, will be built by the 
Otho H. Grimes Gasoline Company. 
Part of the equipment is being moved 
from the Sherman field, Isabella Coun- 
ty, where a plant was shut down be- 
cause the gas supply became too low 
for profitable operation. 

In connection with the plant, a 55- 
mile pipe line will be built from the 
gasoline plant to the chemical plant of 
Dow Chemical Company, Midland, 
Michigan. Capacity of the gasoline 
plant will be around 5,000,000 cubic 
feet daily. 


Enlarged: Capacity of the natural 
gasoline plant of The Texas Company 
in the Salem field, Illinois, is to be in- 
creased by 8000 gallons daily, which 
will give the plant 30,000 gallons daily. 
Repressuring equipment will not be 
enlarged. 


Alkylation: A Neo-hexane plant for 
the manufacture of aviation grade gaso- 
line by thermal alkylation will be part 
of the equipment Phillips Petroleum 
Company will add to its Kansas City 
plant. The enlargement in capacity is 
due to increase throughput by 5000 
barrels daily and give the plant a ca- 
pacity of 28,000 barrels. 


Catalytic Units: Three catalytic units 
are to be added to the plant of the 
Mid-Continent Petroleum Corporation, 
Tulsa. They will provide polymeriza- 
tion, reforming and cracking facilities. 
Contracts were let in January and the 
work will be completed in the summer. 
Cost has been estimated at $2,500,000. 


Gas Purification: The J. M. Huber 
Corporation has let contract for a liquid 
gas purification plant at Borger, Texas. 
The unit will handle 79,000,000 cubic 
feet of gas daily, and will be installed 
ahead of both the gasoline absorption 
plant and the carbon black plant. Work 
will start March 15 by Koppers Com- 
pany and will be completed in May. 


Operating: First runs have been made 
in the new plant of the Consumers Co- 
operative Association at Phillipsburg, 
Kansas. It is a 3000-barrel skimming 
and cracking unit, which gets crude oil 
by its own pipe lines from fields in 
Ellis, Rooks and Phillips counties. The 
plant, which cost $750,000, is the first 
to be built by a cooperative association. 
It will supply gasoline to cooperative 
members in Kansas and Nebraska. 


- Operating: The Haifa refining plant 
of Consolidated Refineries, Ltd., in 
Palestine has been completed and put 
in operation. 


Enlargement: Additional units and 
expansion of the Marcus Hook plant 
of Sun Oil Company will require ex- 
penditure of $4,500,000 in 1940. This is 
part of the $14,000,000 the concern will 
spend in 1940 in major items in all de- 
partments. 


Increase: Phillips Petroleum Com- 
pany is contemplating enlarging capac- 
ity of its Kansas City plant by 5000 
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barrels daily, which will give it total 
throughput of 27,000 barrels. 


Rebuilding: Shell Oil Company, Inc., 
is rebuilding its Barco gasoline plant in 
the Healdton field, Carter County, 
Southern Oklahoma. The gathering 
system is being extended to additional 
properties. 


New Units: Union Oil Company will 
construct a Hydroform unit and a new 
coking plant at its Oleum, California, 
plant. The coking plant will have ca- 
pacity of 14,000 barrels daily. Construc- 
tion is due to start June 1, and the units 
will be ready early in 1941. 

Already under construction at this 
plant are a polymerization unit, new 
shops and change rooms, all scheduled 
for completion by March 1. 


Cracking Unit: McColl-Frontenac Oil 
Company, Ltd., is doubling the gaso- 
line output of its Toronto plant by ad- 
dition of a new cracking unit. 


Recycling: Gulf States Oil Company 
is contemplating erection of a recycling 
plant in the San Salvador field, Hidalgo 
County, Texas. 


Natural Gasoline: A compression 
type natural gasoline plant is being 
built by Johnson Oil Refining Com- 
pany near Keystone in Pawnee County, 
Oklahoma. It will have daily through- 
put of 750,000 cubic feet. Headquarters 
of the concern are at Cleveland, Okla- 
homa. 


Propose Refinery: Bell General Oil 
Corporation is considering construction 
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pressure; 
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fining business even |°%, represents a lot of 
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of a refinery to process crude in the 
Mill Shoals field, Wabash County, IIli- 
nois. The company was organized by 


Bell Oil & Gas Corporation, Tulsa, 
and General American Oil Company, 
Dallas, to develop joint holdings in the 
field. The project includes installation 
of a crude gathering system. 


Casing Head Plant: Pent Hex Cor- 
poration has placed in operation South- 
west Michigan’s first gasoline plant on 
the west side of the Tallmadge-Walker 
oil field. A 6-compressor unit gives the 
plant capacity of 6,500,000 cubic feet of 
gas daily. Absorption units may be 
added later. The plant uses residue gas 
purchased from West Michigan Con- 
sumers Company, an affiliate, and trans- 
ported from the Ravenna field station 
through a 20-mile 6-inch pipe line. 


Recycling Plant: Construction of a 
recycling plant is included in develop- 
ment of the McAllen field, Hidalgo 
County, Texas. McCallum Exploration 
Company is dealing with both the city 
and the chamber of commerce on a pro- 
gram, which will involve supplying gas 
for domestic and commercial use. De- 
velopment of the field on a unit basis 
will allow wells to be drilled on 450- 
acre spacing. 


Recycling Plant: Construction of a 
fecycling plant of 60,000,000 cubic feet 
daily capacity is due to start in Febru- 
ary by Gulf Plains Corporation, which 
has taken over acreage in the Agua 
Dulce and _ Stratton fields, Nueces 
County, Texas. The plant, between the 
two fields, is to be completed by Sep- 
tember 1. The corporation was formed 
by Robert T. Wilson, president, Clyde 
Alexander and John Sherrin. The plant 
will process gas from 2000 acres of 
leases on which 14 wells will be drilled. 


Cooperative Refinery: Construction 
of the Indiana Farm Bureau Coopera- 
tive’s refinery at Mt. Vernon, Indiana, 
was proceeding on schedule last month 
with indications that first runs would 
be made in March. Two thirds of 
projected 50,000-barrel storage had been 
erected, and the pump house, labora- 
tory, stock room and boiler room had 
been completed. 


Lake Charles Refinery: Continental 
Oil Company is to. start clearing 
ground this month for a $4,000,000 re- 
finery at Westlake, near Lake Charles, 
Louisiana. Construction of the plant, 
which has been awarded tax exemp- 
tion for 10 years under a program of 
the Louisiana State Board of Com- 
merce and Industry designed to attract 
industry, is to start in April. The re- 


finery will manufacture about 8,000 
barrels of gasoline and by-products 
daily, and give employment to 100 


men. The site is alongside the com- 
pany’s 905,000-barrel tank farm con- 
structed at Westlake during the past 
3 years. 


ed W. JOHNS has been appointed 
general counsel for The Atlantic 
Refining Company, Philadelphia. For- 
merly he was a member of the legal 
staff of Swift & Company, Chicago. He 
has been engaged in law practice since 
1925 and was with Swift & Company 
for 13 years. 
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The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all read- 
ers. Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
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Fundamental Physical 


and Chemical Data 


Phase Equilibria in Hydrocarbon 
Systems, B. H. Sace ann W. N. Lacey, 
— & Eng. Chem. 31 (1939) pp. 1497- 


Because of the lack of suitable experimental 
information concerning the behavior of gas- 
eous mixtures of hydrocarbons, a detailed in- 
vestigation of the volumetric behavior of 
gaseous mixtures of methane and ethane was 
made throughout the range of pressures and 
temperatures usually encountered in petroleum 
production processes. The specific volume of 
five gaseous mixtures of methane and ethane 
was determined at six temperatures between 
70° and 250°F. and at pressures up to 4750 
pounds per square inch. The results are pre- 
sented in tabular form. The partial volu- 
metric behavior of methane and ethane in 
the system was calculated. From these cal- 
culations, combined with pertinent published 
information, the partial thermodynamic be- 
havior of the components was calculated for 
the entire range of pressure and temperature 
studied. The fugacity, partial volume, and 
partial enthalpy of methane and ethane are 
presented in graphical and tabular form. 


The Density, Thermal Expansion, 
Vapor Pressure, and Refractive Index 
of Styrene, and the Density and Ther- 
mal Expansion of Polystyrene. W. 
PATNODE AND W. J. ScHEIBER, Jour. Am. 
Chem. Soc. 61 (1939) pp. 3449-51. 

The density of styrene was measured over 
the range 30-120°C. by use of a dilatometer. 
The vapor pressure data of styrene are pre- 
sented, and also data on the refractive index 
between 10 and 30°C. Data are presented also 
on the density and thermal expansion of 
polystyrene. 


Thermal Data on Organic Com- 
pounds. XIX. Modern Combustion Data 
for Some Non-Volatile Compounds Con- 
taining Carbon, Hydrogen and Oxygen, 
J. W. RicHarpson anv G. S. Parks, 
Jour. Am. Chem. Soc. 61 (1939) pp. 
3543-6. 


The heats of combustion of the following 
substances were determined at 25°C. and con- 
stant volume: p-methylnaphthalene, phthalic 
anhydride, phthalic acid, anthracene, phenan- 
threne, stilbene, pyrene, n-hexadecane, cetyl 
alcohol, triphenylbenzene and polyisbutylene. 
From the experimental results the corre- 
sponding heats of combustion and heats of 
formation at constant pressure were calcu- 
lated. The calibration of the bomb calorimeter 
is described, as well as the purification of the 
substances, The data are presented in tabular 
form in some detail. 


Raman Spectra of Acetylenes. II. 
Displacements and Depolarization Fac- 
tors for Phenylacetylene and Deriva- 
tives of the Type C.H;C = CR, 
M. J. Murray AND F. F. CLEVELAND, Jour. 
Am. Chem. Soc. 61 (1939) pp. 3546-9. 


The Raman frequencies and depolarization 
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factors are reported for twelve acetylene 
compounds of the type CseHsC==CR, where R 
is any one of a large number of groups. The 
two lines at 2200 cm.-! were found to have 
the same depolarization factors, thus indicat- 
ing that one frequency cannot correspond to 
a@ symmetrical, and the other to an asym- 
metrical vibration. 


Chemical Compositions 


and Reactions 


Induced Pyrolysis of Methane, W. J. 
Hessets, D. W. VAN KREVELEN, AND H. I. 
WATERMAN, Jour. Soc. Chem. Ind. 58 
(1939) pp. 323-7. 


Methane is a stable hydrocarbon, but above 
850°K. it tends to decompose into carbon and 
hydrogen. At extremely high temperature, 
and using short time, high yields of acetylene 
have been obtained. The authors studied the 
induced pyrolysis of methane, observing that 
the decomposition of methane can be pro- 
moted by the addition of foreign substances, 
such as halogens, aliphatic hydrocarbons and 
hydrocarbon derivatives, such as halogen, 
sulphur, and oxygen compounds. The induc- 
tor effect permits the transformation of 
methane into ethylene, acetylene, benzene, 
and naphthalene under temperature and con- 
tact time that would not affect methane if it 
passed through the heating zone alone. The 
ratio of methane to inductor is important. 
The inductor effect is more marked if the 
concentration of the inductor molecules is 
small compared with the methane concentra- 
tion. The apparatus used is described, and 
the data are presented in tabular and graph- 
ical form, 


Decomposition of Hydrocarbons In- 
duced by Free Radicals, F. O. Rice anp 
O. L. Potty, Trans. Faraday Soc. 35 
(1939) pp. 850-4. 

The free-radical theory is discussed in re- 
lation to the thermal decomposition of a pure 
organic compound. An _ experimental pro- 
cedure is described in which additional free 
radicals are generated in a static system in 
which the substrata is mixed with known 
quantities of promotor. An example is pre- 
sented in the _ sensitized decomposition of 
butane by oxygen. The number of mols. of 
butane decomposed per mol. of oxygen varied 
with temperature (502-516°C.) between the 
value of 10 up to one of 154. 


Reactions of Hydrogen Atoms with 
Propane and the Mechanism of the 
Paraffin Decompositions, E. W. R. 
STEACIE AND N. A. D. PAr.ee, Trans. 
Faraday Soc. 35 (1939) pp. 854-60. 


The reaction of hydrogen atoms with pro- 
pane was studied by the Wood-Bonhoffer 
method, using an electrical discharge to pro- 
duce atomic hydrogen. Temperatures of 30°, 
100°, 170°, and 250°C. were used. Methane is 
the only product at low temperatures, but at 
high temperatures, methane, ethane and 
ethylene are formed, It was concluded that 
the reactions H + C2Hs—»2CHs; and 
C:H:—>C2Hs + CHs occur readily at room 
temperature. The reactions of ethane and 


ethyl radicals with hydrogen atoms are re- 
viewed and the importance of H + C2Hs 
— 2CH; is emphasized. 


Kinetics of the Thermal Decomposi- 
tion of Tetramethyl-Methane (Neopen- 
tane), T. J. Gray AND M. W. TRAVERS, 
Trans. Faraday Soc. 35 (1939) pp. 868-74, 


1089. 

The decomposition of (Me)s4C and (Me)3N 
is started by the homogeneous formation of 
free Me radicals. Only the CH, and the He 
were determined in the case of neopentane. 
The rate of formation of CH, at 500-520° was 
represented for an initial period by an ex- 
pression of the 1.5th order. The following 
scheme of reaction is considered: (CHs3)4C 
— (CH3)* + (CH3)3sC*; (CH3)sC -+ CHs*-—> 
CH, + (CH3)sCCH2*; (CHs3), CCH2* -—»CHs* 
+ (CH 3)2C=CHz. 


The Catalytic Interaction of Acety- 
lene and Hydrogen on Platinum, A. 
FARKAS AND L. Farkas, Jour. Am. Chem. 
Soc. 61 (1939) pp. 3396-3401. 


The catalytic hydrogenation of acetylene 
was investigated at pressures of 70-150 mm. 
and in the temperature range 20-140°C. on a 
platinum catalyst. The rate of hydrogenation 
increases with increasing hydrogen pressure 
but is strongly reduced with increased acety- 
lene pressure, The hydrogenation of acetylene 
proceeds in two distinct stages: first, all 
acetylene is reduced to ethylene and only 
then is ethylene hydrogenated to ethane. The 
start of the second step is indicated by a 
sudden increase in the rate of hydrogenation. 
The results indicate that acetylene is strongly 
absorbed on the surface of the catalyst and 
that acetylene can displace both hydrogen 


aud ethylene in the adsorption layer. 


The Polymerization of Unsaturated 
Hydrocarbons, H. M. Stantey, Chem. 
& Ind. 58 (1939) pp. 1080-3. 


From the standpoint of the character of 
the products, hydrocarbon polymerization re- 
actions can be classified into two essentially 
different types: (1) those giving rise mainly 
or exclusively to low polymers, and (2) those 
yielding high polymers without appreciable 
formation of simple low polymers. The mech- 
anism of each type of polymerization is 
briefly considered. The lower monolefine hy- 
drocarbons can be polymerized to low poly- 
mers, mainly dimers and trimers, under the 
influence of various catalysts. Polymer gaso- 
line is produced by such processes. More 
complex hydrocarbons are formed from ethyl- 
ene and its homologues under the influence 
of certain anhydrous inorganic halides such 
as aluminum chloride. Isobutene at low tem- 
peratures in the presence of boron trifluoride 
as catalyst, yields very high molecular weight 
polymers. Recently it has been found pos- 
sible to convert. ethylene itself into high 
polymers by subjecting it to the action of 
heat at very high pressures in the presence 
of traces of oxygen. When one of the hy- 
drogens of ethylene is replaced by electro- 
negative groups such as phenyl, carboxyl, 
haiogen, etc., enormous increase in the ease 
of polymerization to high molecular weight 
polymers occurs, Styrene is such a material. 
The polymerization of styrene is considered 
in some detail, as well as the polymerization 
of q-methylstyrene. 
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Reaction of Benzene with Methyl- 
cyclobutene and Methylenecyclobutane 
in the Presence of Sulfuric Acid, V. N. 
IPATIEFF AND H. Pines, Jour. Am. Chem. 
Soc. 61 (1939) pp. 3374-6. 


The investigators studied the reaction of 
benzene with a cycloalkene containing a four- 
membered ring, in order to determine whether 
methylcyclobutyl-benzene would be formed, 
and whether a cyclobutyl group attached to a 
phenyl group is more stable than an unarylated 
cyclobutane, It was found that a mixture of 
methylcyclobutene and methylenecyclobutane 
reacts with benzene in the presence of sulfuric 
acid to yield: (a) 1-methyl-1-phenylcyclo- 
butane, characterized by solid mono- and 
diacetamino derivatives; (b) p-di-(1!-methyl- 
cyclobutyl)-benzene, isolated as a crystalline 
compound; and (c) tri-(11-methylcyclobutyl)- 
benzene. Hydrogenation of 1-methyl-1-phenyl- 
cyclobutane yielded 1-methyl-1-cyclohexylcy- 
clobutane. The latter on dehydrogenation de- 
composed into t-amylbenzene and 2-phenyl- 
pentane. The cyclobutyl ring becomes very 
stable toward sulfuric acid or nitrating mix- 
ture when a phenyl group is attached to it. 


The Catalytic Cracking of Aliphatic 
Hydrocarbons, G. Ectorr, J. C. MorreELt, 
C. L. Tuomas, anp H. S. Brocn, Jour. 
Am. Chem. Soc. 61 (1939) pp. 3571-80. 


The catalytic effect of an activated silica- 
alumina mass on the reaction of n-butene, 
n-pentenes, n-octenes, cetene, n-octane, and 
cetane, was studied under conditions that 
allowed comparison between the catalyzed 
and uncatalyzed reactions, the cracking of 
paraffins and olefins of the same chain length, 
and homologs in both the paraffin and olefin 
series. A mixture of n-butenes underwent ex- 
tensive catalytic isomerization to isobutene 
in the temperature range 385-600°C, There 
was also some polymerization and cracking. 
Between 450° and 600° the isobutene content 
of the C4, product was 24.1+1.5%. The 
n-pentenes showed reactions similar to those 
of the butenes, and yielded 50% of isopentenes 
at 400°C. A mixture of n-octenes isomerized 
catalytically to isooctene and cracked to gas- 
eous products composed largely of n- and 
iso-butene. Cetenes isomerized in the range 
300 to 450°C. to isohexadecenes, and, sec- 
ondarily cracked to lower-boiling olefins, 
some of which isomerized to isoolefins. The 
The isohexadecenes cracked catalytically ap- 
proximately three times as rapidly as cetene 
itself, Cetene was catalytically cracked largely 
to Cs, Cs and Cs hydrocarbons. The gasoline 
boiling - range products contained both 
branched-chain and straight-chain hydrocar- 
bons, in contrast to the products from cetene, 
which were essentially all branched-chain. 
Cetane is far more stable than cetene. 


Halogenation of Hydrocarbons, H. P. 
A. Grott AND G. Hearne, Ind. & Eng. 
Chem. 31 (1939) pp. 1530-7. 


The reaction of halogens with olefins con- 
taining a double bond in an unbranched 
carbon chain is changed from addition to sub- 
stitution by operating at elevated tempera- 
tures, The substitution results in the forma- 
tion of allyl-type unsaturated monohalides. 
The optimum temperature for the substitution 
reaction is between 300° and 600°C., depend- 
ing upon the nature of the olefin and halogen. 
Operating conditions were studied in some 
detail. The apparatus and procedures used 
are described, and the data are presented in 
tabular and graphical form. Bromination as 
well as chlorination was studied. Although 
the larger part of the work was done on the 
chlorination of propylene, other olefins, in- 
cluding ethylene, butene, pentene, and _ iso- 
butene were studied. One of the immediate 
applications of the work is the synthesis of 
allyl chloride, which is an intermediate in 
the making of glycerol from propylene. 


Manufacture: 
Processes and Plants 


Analogy Between Fluid Friction and 
Heat Transfer, T. von KarMAn, Engi- 
neering 148 (1939) pp. 210-13. 


Equations are developed from theoretical 
considerations which, while agreeing closely 
with the experimental data as summarized 
by the empirical equation of Dittus and Boel- 
ter, indicate that Reynolds’ analogy can be 
applied to fluid friction and heat transfer 
from fluid to solid. The case of fluid-to-fluid 
transfer may be a special one, and is being 
further studied. 


Design of Cooling Towers, G. R. 
Nance, Engineering 148 (1939) pp. 242-3. 


Data are given in the form of charts and 
tables that enable users to design cooling 
towers in terms of the available atmospheric 
“cooling head.’ A sample design is considered, 
and the selection of a suitable type of tower 
for given circumstances is discussed. 
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Boss of quality 


Sometimes the refiner is in the middle 


He can’t always set the price he pays 
for crude nor get the price he wants 
for products 


But he can always control their qual- 
ity and that’s lucky, for quality counts 
in any market . 


He can always get the biggest yield of 
the best kind of gasoline and other 
wanted products from every barrel of 
crude he runs 


Dubbscracking is the way to do that 


And U.O.P. catalytic poly goes a step 
farther It makes still more gasoline of 
still higher quality from the cracked gas 


And all at lowest cost, royalty and all 


A Dubbs Cracking Process 


Owner and Licensor 


Universal Oil Products Co /§ 
Chicago, Illinois 








110 











MULTI-METAL’S 
MEN AND MACHINES 


RENDER Complete 


FILTRATION SERVICE 


The experience of over 25 
years, the skilled craftsmanship of 
highly trained workers and the 
latest and most advanced me- 
chanical devices all combine to 
make Multi-Metal's filtration serv- 
ice of real value. 

No matter what your wire and 
filter cloth needs may be—no mat- 
ter how complicated the filtration 
problem which confronts you— 
Multi-Metal’s men, machines and 
materials can be of real assistance 
to you in solving it: for you buy 
experience when you buy either 
a Multi-Metal 6’ laboratory filter 
leaf or a 16'0” diameter ‘Single- 
disc” for a Graytower. 

A complete stock of Pressure 
Filter Leaves —of our own design 
and manufacture—is always on 
hand and prompt shipments can 
be made. 

Claytower Single Discs — any 
size required — can be quickly 
fabricated from Swedish Iron, 
Monel Metal, KA2 Stainless Steel 
or KA2-SMO (4% Moly) cloth in a 
great variety of weaves and 
meshes. 





Send for our new 48-page 
Handbook of Wire and Filter Cloth 
Information. 










Tetraethyllead, G. Epcar, Ind. & Eng. 
Chem. 31 (1939) pp. 1439-46. 


The present status of the tetraethyllead in- 
dustry is surveyed, and some of the less 
familiar problems connected with its man- 
ufacture and utilization are discussed, The 
first tetraethyllead was used in 1923. Statis- 
tics are given showing the consumption of 
total gasoline, leaded regular gasoline, ethyl 
gasoline, aviation gasoline, and leaded avi- 
ation gasoline in the United States. Tetra- 
ethyllead is manufactured by the reaction of 
ethyl chloride with an alloy of sodium and 
metallic lead. Salt is electrolyzed to give 
sodium and chlorine. Chlorine is combined 
with hydrogen to give hydrogen chloride. 
Ethyl chloride is made by the reaction of 
hydrogen chloride with alcohol or with ethyl- 
ene derived from stabilizer gases. The oper- 
ations of manufacture are briefly deacrived, 
and the article is well illustrated with cuts 
showing the plant and some of the equip- 
ment. In addition to tetraethyllead, the fin- 
ished antiknock fluid requires the addition 
of ethylene dibromide, ethylene dichloride, 
and dye. The problems of utilization are re- 
viewed, and probable future trends are con- 
sidered. Data are given showing the effect 
of compression ratio on car miles per gallon 
of fuel. The effect of supercharging is con- 
sidered. With a 10 to 12 octane number im- 
provement in the fuel it is possible almost 
to double the horse power by supercharging. 
Improvement of both engine and fuel is to 
be expected in the future, 


Germany’s Oil Supplies, A. J. V. Un- 
DERWOOD, Ind. Chem. November (1939) pp. 
405-6 

For several years it has been a cardinal 
point of German policy to prepare for the 
present situation and it is therefore of con- 
siderable interest to estimate what degree of 
success has attended these efforts to guard 
against the possibility of an oil shortage that 
would make it impossible to carry on a war. 
The author discusses the various sources of 
German motor fuels and other fuels. These 
are summarized in the following table: 


SOURCES OF OIL SUPPLIES 
Presen 


Potential 

Rate of Rate of 
Production Production 

Tons Tons 
per Year per Year 
Natural petroleum ..... 700,000 1,000,000 
Synthetic production ...2,000,000 3,000,000 
| Fae ree 500,000 600,000 
Brown coal tar oils..... 200,000 400,000 
Bituminous coal tar oils. 250,000 400,000 
WOOT S GEOGMGL 6cccccreces 200,000 200,000 


Methyl alcohol, isopropyl 

alcohol, n-butyl alcohol, 

isobutyl alcohol, ace- 

tone, methyl ethyl ke- 

SO. bdo we'etihenackonee 100,000 200,000 
pe SS ere ee 150,000 250,000 
Producer gas from wood, 

charcoal, coke, anthra- 





GON & seseedine seweuss 200,000 500,000 
ee re ee 4,300,000 6,550,000 
The consumption of oil in Germany, in- 


cluding Czecho-Slovakia, in 1938 was 7,900,- 
000 tons. The excess of consumption over pro- 
duction must be supplied by imports, and 
today these must come from Russia, Rou- 
mania and Estonia. Estonia might supply 
150,000 tons per year of shale oil. Roumania 
may supply approximately 1,680,000 tons of 
oil, or 30% of her exportable surplus. It is 
believed that Russia might be able to supply 
1,000,000 tons of oil to Germany. The author 
concludes that Germany will be able to carry 
on the war, so far as oil is concerned, unless 
military activities greatly increase the use of 
petroleum products, or military operations 
damage Germany’s productive facilities. 


Corrosion of Plant by Gases, A. 
Fouton, Oel u. Kohle, 15 (1939) pp. 
459-60. 

High-pressure hydrogen will diffuse into 
steel, reduce the carbon present to CH4g, 
and cause blistering. This is avoided by using 
low carbon steels with 3-7% Cr and in addi- 
tion Mo and W. Still greater stability is to be 
secured by including metals with great affin- 
ity for carbon, such as Ti, Va, Ta, and Nb. 
Copper is especially susceptible to corrosion 
in the presence of hydrogen because of its 
easily reducible oxide. On the other hand, the 
oxides of Mn, Al, Mg or Si do not react with 
molecular hydrogen, and these metals are not 
attacked in the presence of hydrogen. In 
many plants metals must withstand the action 
of H:S and SO:. The ordinary carbon steels 
are attacked by H28S below 400°C.; 18/8 Cr-Ni 
steels below 500-600°C. SO: forms protective 
oxidic films, so that ordinary carbon steels 
are not strongly attacked below 500°C, nor 
18/8 Cr-Ni steels below 800°C. These figures 
pertain to surface corrosion, and not to the 
inter-crystalline corrosion to which nickel 
steels are subject. Four to 6% Cr-Ni steels are 
generally used for cracking operations, and 
for equipment to be more especially resistant 
to corrosion, the steel is more highly alloyed. 
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Two cracking coil 
charging pumps in a 
refinery in Texas. 
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Rich oil and lean oil pumps Cold reduced crude and fat oil Two Motor-pumps _han- 
in a gasoline plant in Texas. pumps in a California refinery. dling gasoline in Oklahoma. 


A refinery can operate only as well as the pumps with which it is 
equipped. Important refineries all over the world select Ingersoll- 
Rand pumps because they stay on the job. A few such installations 
are shown on this page. 

Select your pumps from the complete line of Ingersoll-Rand 


units, every one of which has been proved in service. 
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Products: Properties 
and Utilization 


Chassis- Dynamometer and Road 
Tests of Alcohol-Gasoline Blends, C. W. 
PuHeEtpes AND L. C. Licuty, Proc. Am. 
Petr. Inst., 9th Mid-Year Meeting, Sect. 
III, 20 (1939) pp. 53-76. 


MACHINE TOOL When used to the extent of 10% by volume 

5] BEVELLED with gasoline, alcohol has a blending value 
yo ranging from 90 to 160, depending upon the 
7 : type of gasoline and the method of determin- 

ing the rating. The blending value of ethyl 
alcohol decreases as the octane number of 
the base gasoline increases and as the lead 
susceptibility of the gasoline decreases. Ethyl 
alcohol and tetraethyllead are practically in- 
dependent in their action when they are pres- 
ent together in gasoline. Ten percent of ethyl 
alcohol by volume increases the antiknock 
value as much as 0.5 to 1.0 ml. of tetraethyl- 
lead per gallon. Alcohol blends rate higher 
on the road than by the motor method. 
Chassis-dynamometer, acceleration and road 


SEAMLESS 


ENDS MARKED 


2) UNIFORMLY FULL sot aiaaoaeaians tests were reported for a gasoline and a 10% 
PIPE THICKNESS ; Q blend with alcohol. Six cars with different 
~~ ; carburetor adjustments were used. The two 

. _ fuels gave approximately the same power and 


acceleration, but the fuel economy and mile- 
age in the case of the blend with standard 
carburetor settings was less. Tests with cars 
+ showed slight decreases in mileage and ease 
of engine starting and warm-up with the 
blend in winter, as compared to gasoline. The 
conclusion is reached that the relative per- 
formance of automobiles with gasoline and 
alcohol blends depends primarily on car- 
buretor setting and characteristics, Pr: 


vies 


y COMPLET e ‘ ‘ 
°3) SELECTIVE, UNIFORM IDENTIFYING MARKS Comparison of the Behavior in the 


ssumeniieieniaitidionen Cold of Lubricating Oils from Petro- 
pi — leum and Synthetic Oils, R. HEINZE 


TAYLOR FORGE S| anp M. Marner, Oel u. Kohle 15 (1939) 


REINFORCEMENT 


oe ll de ae So 


a pp. 611-16. 
, The viscosity function is not a safe index 
i | ‘ of the power consumed by an oil in cold 
— at % starting. The power required to start an en- 
Seamless Pipe Fittings for Welding : gine at temperatures from —20° to 2° C. was 


measured for two synthetic and four petro- 
leum oils. The correlation with viscosity as 





iO Rok ME eon C2 SOR COR OS ee eo telntad tov the lower temper, ' 

ositens General Offices and Works: Chicago, P. O. Box 485 atures, is not satisfactory. Synthetic oils are f 
: New York Office: 50 Church Street undervalued by these criteria. On the other 

hand excellent correlation is obtained with : 


viscosity-temperature curves determined at 
the low temperature by Schwaigers method. 





Nomographic Study of the Viscosity 
of Lubricating Oils as a Function of 
Temperature, J. Grorr, Ann. Soc. Belge 
Etude Petrole 3 (1939) pp. 27-31. 


The construction of nomograms is given 
for: (1) the viscosity-temperature characteris- 
tics of an oil in the various conventional vis- 
cosity scales to enable an easy conversion; ; 
(2) the Dean and Davis viscosity indexes of 3 
oils of different S.A.E. viscosities, and (3) 
the Saybolt viscosity ratio, or (4) the circu- 
lation coefficient, i.e., priming ability of the 
oils in a pump. The last monogram also shows 
the optimum viscosity index of mixtures of 
2 or 3 oils, provided no complex molecular 
association occurs. Viscosity changes caused 
by crankcase dilution can also be evaluated 
from this nomogram. 









2” Low-Pressure 
Regulator with 
Automatic Cut-Off 


EASY- 








Influence of Temperature on the Sta- 
bility of a Mineral Oil, F. P. Bownpen, 
L. LeBen, AND D. Tasor, Trans. Faraday 
Soc. 35 (1939) pp. 900-5. 


When a lubricating oil is heated in the pres- 
ence of air, compounds are formed that 
modify its lubricating properties. These com- 


® to Position Lever Arm 
7 to Remove Inside Valve pounds change the frictional behavior from 

. = ‘ “stick-slip’’ to continuous slidin nd thus : 
® to Dismantle Regulator reduce. the wear. The rate of formation of 


is in thin films as on a steel surface. It is de- 
pendent on the temperature; a change from 


All C-F Low-Pressure and Medium-Pressure Regulators are 100° to 200°C. may change the rate from a 
ilt with flanged upright bolted on, { detachment and -pounds are formed that decrease the Inbcient- 
Oo § e torme a ecrease e lubricat- ' 
built wit flange uprig Oltec on, jor easy celacnmen ing value = the oil, + age mineral oil studied 
} ; j = was largely naphthenic in nature, and con- 
renewal of valve seats. This important convenience, — a Se Se, ee ee 
miliar to users of larger-size C-F equipment, is now standar , : ; 
g a Pp The Behavior of Various Engine and 
on C-F Regulators of whatever size. Ask for new Catalog. Gear Lubricants in Seizure Tests, D. 
igh © Ciayton, Jour. Inst. Pet. 25 (1939) pp. 


709-28. 


J 
The apparatus used in these tests was 
rf originally designed for tests of extreme pres- 
2 * e sure lubricants. Study of ordinary lubricants, 
however, showed that the results obtained were 


equally interesting, and the range of sub- 


stances studied has therefore been considerably 
me YUE QO scart of un iavantigntion ot the attest 
2 8 ms 4 0 a E N N Av E. P I TT 5 B U R G H, PA. weiles ‘sonesemeine on The seeuee A ennincasr Pon 


istics of hard steel in the four-ball apparatus. 
It was found that ordinary lubricants, as well 




















112 Refiner & Natural Gasoline Manufacturer—V ol. 19, No. 2 











— 


PLOW er are tere 








wht 


MEE 2 SAR LHP NA Ie I Be 


aren 





PRODUCTS— 


ASME & ASME-API Welded Vessels. 
Towers and Tanks, Riveted or Welded. 
Agitators. Absorbers. Condenser Boxes. 
Heat Exchangers. Pressure Vessels. Stills. 
Still Bottoms. Fabricated Plate Work. 
Special Machinery. Angle Bending. Any 
Special Equipment for Refineries. 


FACILITIES— 


X-ray Equipment. Stress Relieving Fur- 
nace for towers up to 17 feet diameter, 
any length. Metallurgical Laboratory. 
Tank Shop. Steel Shop. Foundry. Com- 
plete. Machinery. Plant. Complete service 
for building made-to-order equipment. 
All-welded or riveted vessels. Chrome- 
Nickel and Alloy Welding and Machin- 
ing. Rail or Water Shipments. 


February, 1940—A Gulf Publishing Company Publication 
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The buyer of this massive piece of refinery 












equipment knows that in our plant is every 
facility to construct his equipment to the 
highest standards. The entire piece an- 
nealed at one time in the largest furnace in 


this country. Also tested by X-ray. 


Pieces too large for rail clearance can be 
shipped by water. Above picture is a re- 


cent shipment direct from our plant. 


SUN 


SHIPBUILDING & 


DRY DOCK COMPANY 
CHESTER, PA. 














DEPENDABILITY 
ECONOMY and 

EXCELLENT DRIVE 
CHARACTERISTICS 


You get these in full 


measure with the 


TROY-ENGBERG 
STEAM ENGINE 





Just to indicate how refineries feel about 
this modern drive unit, here’s a partial list 
of the orders received during the past few 
days: 
one 9x 8 engine for driving pumps 
—iece = pa re 
poe oe - a 
(horizontal type) 
two 15x 9 = = og 
(horizontal type) 


two 10x 10 = compressors 


Refineries are turning to the modern Troy- 
Engberg Steam Engine when they need to 
combine dependability, economy, and cer- 
tain drive characteristics. For these condi- 
tions, nothing can touch it. Would you care 
to receive literature on this engine? 


TROY ENGINE & MACHINE CO. 


Established 1870 
960 RAILROAD AVE. TROY, Pa. 











What are YOUR Packing Problems? 


Our FREE Engineering Service 
has already solved a great many seal- 
=s problems in the oil industry. Our 
laboratories and packing experts are at 
your service without cost. 


Submit Your Sealing Problems to Us 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN A 


DURAMETALLIC 


FLEXIBLE METALLIC PACKINGS 
DURA SEAL THE MECHANICAL SEAL 
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as extreme-pressure lubricants gave significant 
results. Commercial engine oils cover a range 
of quality from similarity with B. P. paraffin 
almost to fatty oils, overlapping with mineral 
gear oils. Extreme-pressure lubricants of the 
sulphurized-fatty oil type and of the lead 
soap-sulphur type have been tested. The for- 
mer are similar to the mineral and fatty oils, 
but have superior qualities. The latter are 
different, and gave appreciable wear at low 
loads, and slight rise of friction at moderate 
loads instead of a sudden rise to a high value 
at high loads; moreover, they took an enor- 
mously high load without welding occurring. 
Tests were made of the effect on a mineral 
of the proportion of an extreme-pressure dope 
of the sulphurized-fatty oil kind, and it was 
found that a range of qualities could be ob- 
tained. Kerosene and gasoline, although caus- 
ing appreciable wear even at low loads, be- 
have surprisingly well, the damage when 
“scuffing’’ occurs being less than with most 
mineral oils, The results are considered in re- 
lationship to gear lubrication. The results are 
weil presented in graphical form, and numer- 
ous interesting photographs are reproduced. 


Capillary Flowmeter with Variable 
Orifices, J. H. Bruun, Ind. & Eng. Chem., 
Anal. Ed. 11 (1939) p. 655. 


The conventional capillary flowmeter is 
limited to a relatively narrow range of gas 
flows, depending upon the diameter and 
length of the capillary tube used. In the new 
type of flowmeter described a capillary tube 
is used that is designed for the maximum 
gas flow expected. When the instrument is to 
be used with some smaller gas flow, the 
orifice is decreased by inserting a wire of 
suitable gauge into the entire length of the 
glass capillary. By using wires of different 
sizes, a flowmeter having a capillary 60 mm. 
long and 1.1 mm. in diameter can be used 
for accurate measurements of gas flow cover- 
ing the complete range between 0.2 and 7.0 
liters per minute. 


Automatic Effisiometer for Determi- 
nation of Specific Gravity of Gases, 
G. V. Fesxov, Ind. & Chem., Anal. Ed. 11 
(1939) pp. 653-4. 


The determination of specific gravity of a 
gas by the effusion method is briefly de- 
scribed. An apparatus that avoids the errors 
characteristic of the usual manually operated 
instrument is described, It eliminates the 
error in handling a stop watch, and gives 
results that are reproducible and accruable. 
Sufficient details are included to permit any- 
one to construct the apparatus. 


Practical Methods of Testing Lubri- 
cants, J. H. Evans, Jour. Inst. Pet. 25 
(1939) pp. 729-50. 


The author discusses the utilization and 
testing of greases and oils used to lubricate 
anti-friction bearings. Lime-soap grease, soda- 
soap grease, mixed-base grease, aluminum 
stearate greases, mineral oils, and lead soap 
and extreme pressure oils and greases are 
included. Barium soap greases are briefly dis- 
cussed. The Karns-Maag and Evans con- 
sistometers are described. Typical results of 
their application are given. Methods of de- 
termining moisture content and acidity and 
alkalinity are described. The use of fillers of 
any type is discouraged. The Timken wear 
and lubricant testing machine is illustrated 
and described in some detail, and typical 
results secured in its use are given. Extreme- 
pressure oils are briefly discussed, as well as 
extreme-pressure greases. At various points 
in the article the author expresses his opinion 
as to the type of product, and gives the 
reason for his opinion, 


A Tentative Laboratory Test for the 
Ring-Sticking Properties of Lubricants, 
J. C. McNicot, C. G. WILLIAMS, AND P. V. 
enaee. Jour. Inst. Pet. 25 (1939) pp. 


A simple laboratory test for determining 
the oxidation and ring-gumming propensities 
of engine lubricants is described, The test in- 
cludes the measurement of the strength of a 
thin oxidized film of lubricant. It was used in 
a preliminary study of the oxidation process 
over a range of temperatures and exposure 
times for one lubricant, and at a fixed tem- 
perature for a number of gasolines and Diesel- 
engine lubricants of known service perform- 
ance. Although the authors do not consider 
the work conclusive, it is shown that in 
lubricants that are prone to cause ring- 
sticking in Diesel engines, the strength of the 
oxidized film is much higher than for those 
lubricants that give comparative freedom 
from ring-sticking. It is also shown that high 
film strength is associated with high vis- 
cosity index of the lubricant. For the limited 
number of gasoline-engine lubricants ex- 
amined, volatility appeared to be a better 
eriterion than the strength of the oxidized 
film. 
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New Equipment for the Modern Plant 





Dew Point Tester 
REFINERY SUPPLY COMPANY 


Refinery Supply Company, 621 East 
Fourth street, Tulsa, has designed an 
instrument for testing the dew point of 
gases under pressure. It is designed to 
operate under pressures as high as 2500 
pounds; however, the standard range 
of the instrument is up to 500 pounds 
per square inch. 

When testing, the gas is passed 
through the body of the instrument and 
the inlet and outlet valves are so ma- 
nipulated that the pressure is as near 
as possible to that in the pipeline. In 
the body of the tester, the gas passes 
over a stainless steel mirror which is 
attached to a copper cooling tube. This 
tube is thermally insulated from its re- 
taining nut and the body of the appa- 
ratus by bakelite spacers and gaskets 
to minimize dissipation of refrigeration 
being supplied by the chiller unit. The 
chiller has a copper body with a brass 
header at each end, and a number of 
small holes through the body connect 
the two headers. 


A low boiling point hydro-carbon 
liquid such as propane is throttled 
through the valve at the bottom of the 
chiller unit. Cold vapors pass up through 
the chiller to cool it, and in turn cool 
the copper tube and the mirror attached 











Dew Point Tester 


to it. The stainless steel mirror is at- 
tached to the cooling tube through a 
stud which is about one third of the 
diameter of the mirror. Because of the 
high thermal conductivity of the copper 
cooling tube, the mirror is cooled be- 
low the temperature of its surround- 
ings; and as the mirror is a relatively 
poor thermal conductor, the arrange- 
ment provides a cold spot for the con- 
densation of moisture. Since the central 
part of the mirror is at a temperature 
slightly lower than the outer portion, 
the first dew appears on the central 
portion. Its detection is aided by the 
contrast. 

The stainless steel mirror and the 
condensation of moisture can be ob- 








Devlin Fittings give pi 
lines added protection at the 
joints where it’s needed 
most to assure long service 
with greater freedom from 
failure. Get Devlin’s high 
standard of materials, manu- 
facture and inspection for 
sure satisfaction. 


DEVLIN BLUE RING 


3 PART MALLEABLE 
IRON FLANGE UNIONS 


Ground Joint—Brass to Iron 
Seat— 





Steam Pressure; 600 lbs. 
Cold Oil, Water or Gas 
Working Pressures. 








TWO WORDS THAT MEAN 
“Less Trouble with Pipe Lines”... 





DEVLIN HEAVY 
OIL MALLEABLES 
ELBOWS and TEES 


For 300 pounds Working 
Steam Pressure and for 
cold, Non-Shock Working 
Working Oil, Water or Gas Pres- 
sures as follows: 

1” and smaller. .2000 Ibs. 
144" to 2” 
21/2"" to 4” 


FULL RANGE OF SIZES AVAILABLE IN BLACK OR 
GALVANIZED FINISH. 




















THOMAS DEVLIN MANUFACTURING CO., Burlington, N. J. 
Complete stock (including Standard, Malleable and Cast Iron Fittings and Nipples) always 
carried by J. E. Bobo, 2120 Rothwell Street. Houston, Texas, and at the factory. 
WRITE FOR CATALOG 15-B. 
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served through a Lucite window by 
means of an adjustable mirror in front 
of the window. The operator can ob- 
serve the image and the condensate on 
it, as well as the thermometer, from 
the same position. 

The temperature, at the time con- 
densation indicates the dew point, is 
read through a mercury-in-glass ther- 
mometer which is inserted through the 
cooling tube in a manner to indicate the 
temperature of the mirror rather than 
some compromised temperature in- 
fluenced by the temperature gradient 
along the cooling tube. The apparatus 
was developed by the Bureau of Mines 
and is described in its Report of Inves- 


tigation No. 3299. 


Welded Fittings 
AMERICAN BRASS COMPANY 


American Brass Company, 25 Broad- 
way, New York, has a line of large size 
fittings in either copper or Everdur 
copper-silicon alloy, as a supplement to 
its line of Anaconda brass and copper 
pipe, copper tubes and solder fittings. 

The new fittings are from 8 to 24 
inches and are available in from 45- to 
90-degree elbows, reducers, straight 
tees, reduction-on-run tees, reduction 
oh branch tees, crosses, laterals, 
flanges and special fittings to specifica- 
tions. They are adaptable to large di- 
ameter, seamless, cold drawn, welded 
or riveted and brazed carrying lines. 


Aridifiers 
LOGAN ENGINEERING COMPANY 


Logan Engineering Company, 4912 
Lawrence Avenue, Chicago, has a line 
of aridifiers for removing moisture and 
oil from air and gas lines in sizes from 
3%-inch to 10-inches. They remove dirt, 
scale, oil and moisture on a multiplicity 


DRY CLEAN AIR 





Logan Aridifier 
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By no means least among the advantages of modern 
materials is the opportunity they afford the designer 
of matching more closely the service requirements of 
the job. 

For example, Carbon-Molybdenum steel effectively 

meets the necessities of oil refining reaction cham- 
bers where temperatures are not over 1000 degrees F. 
and corrosion is not a factor. 

First, its creep strength is so much superior to 
that of carbon steel that sections can be greatly re- 
duced—resulting in a weight saving of approximately 

40 per cent. 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 











BOTH LIGHT AND TIGHT 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


Clima m 
500 Fi e' 
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Second, it is readily weldable—so sound, pressure- 
tight joints can easily be made. 

The net result is that Carbon-Molybdenum steel 
proves an ideal material for the construction of com- 
paratively inexpensive, yet efficient and long lived 
vessels — when requirements are within the limits 
stated. 

To assist you in checking your own material spe- 
cifications we have prepared an authoritative tech- 
nical booklet, “Molybdenum in Steel”, which is sent 
free on request to interested production executives 
and engineers. 
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CHROME-MOLYBDENUM 
STEEL WITH 12-POINT 
OPENING... 


This new Williams’ ‘“Super- 
rench” retains the general char- 
acteristics and dimensions of 
the popular “Structural” pat- 
tern but provides a Box Head 
instead of the conventional 
Open Head. Its 12-point open- 
ing insures a positive and slip- 
proof grip—the safest wrench 
design possible. The handle has 
generous offset for maximum 
clearance and the usual tapered 
end for “lining-up.” Furnished 
in 7 sizes for U. S. Standard 
Nuts %” to 154”. Drop-forged 
from tough, chrome-molybde- 
num steel, heat-treated and fin- 
ished in gray, baked enamel. 


ALSO WITH 





STRIKING FACE 


Adapted for heavy work in close quarters 
—for setting up large nuts and loosening 
“frozen” ones. Chrome-molybdenum steel, 
specially heat-treated to withstand shock 
loads, Finished in gray, baked enamel. 


Write for literature or see our advertise- 
ment in the Composite Catalog. Buy from 
your Supply Stere. 


J. W. WILLIAMS & CO. 


225 LAFAYETTE ST. NEW YORK, N.Y. 


Headquarters for: Drop-Forged Wrenches 
(Carbon and Alloy), Detachable Socket 
Wrenches, Reversible Ratchet Wrenches, 
Tool Holders, “C’’ Clamps, Lathe Dogs, 
Eye Bolts, Hoist Hooks, Thumb Nuts and 
Screws, nm Pipe Tongs and Vises, etc. 
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of propeller blades which revolve in 
opposite directions and are propelled 
by the flow of air or gas. The arrested 
contamination and moisture are col- 
lected in the lower housing from which 
they are drawn off as occasion war- 
rants. 

The units are designed for applica- 
tion to gas lines, compressed gas lines, 
or air driven or actuated operated 
equipment in field or refinery. 


Drainer 
COCHRANE CORPORATION 
Cochrane Corporation, 17th Street 


and Allegheny Avenue, Pittsburgh, has 
announced a drainer that functions as a 
large capacity trap with the additional 
feature that flow of condensate is con- 





Cochrane Drainer 


tinuous rather than intermittent. Its 
application is to closed heaters, evap- 


| orators, continuous blow-off flash tanks 








and equipment where large quantities 


| of liquid must be continuously drained. 


The valve mechanism consists of a 
balanced rotary type valve, with large 
port area, located in the condensate 
chamber and operated by a float. The 
discharge of condensate is controlled in 
accordance with float position. 


Collar Leak Clamp 
M. B. SKINNER COMPANY 

M. B. Skinner Company, 3502 West 
Sample Street, South Bend, Indiana, 
has made improvements in its line of 
collar leak clamps. 

In the new design the sealed gasket 
principle is retained but the clamp has 
been made heavier and simplified for 
easier aplication. The gasket ring is 
now equipped with bolts instead of cap 
screws. The gasket container bolts are 
the same size as the pull bolts. 

Bolts are heavier on. some sizes and 
all are of high strength, heat treated, 
cadmium steel. A socket wrench for 


applying the clamps is furnished with 
each carton of three clamps. 





Skinner Clamp 





Steel Electrode 
THE LINCOLN ELECTRIC COMPANY 


The Lincoln Electric Company, Cleve- 
land, Ohio, has announced Stainweld D 
as a new Stainless steel for arc welding 
stainless steel of the 25 percent 
chromium, 20 percent nickel type. It 
may also be used for welding various 
stainless steels to mild steel, and for 
welding steels that are air hardening 
and cannot be heat treated after 
welding. 


Rolled Alloy 
HAYNES STELLITE COMPANY 


Haynes Stellite Company, Kokomo, 
Indiana, is now making rolled sheets 
and plates of nickel, molybdenum, 
chromium and iron, designated Has- 
telloy alloy C. Plates as heavy as 100 
pounds are being made, and the alloy 
can be produced in practically any com- 
mercial thickness. 

The description of the manufacturer 
is: 
“Advantages of this alloy are that it 
effectively withstands strong oxidizing 
agents such as acid solutions, offerric 
or cupric salts and aqueous solutions 
containing chlorine or hypochlorites. 
It is one of the few metallic materials 
that will withstand the corrosive action 
of wet chlorine at room temperature, 
its rate of penetration in water-satu- 
rated chlorine vapor is only 0.038 inch- 
es per year. Hastelloy alloy C also has 
good resistance to hydrochloric acid up 
to 50 C and to sulphuric acid at tem- 
peratures up to 70 C if the concentra- 
tion is over 50 percent, or up to boiling 








Shatter-Proof 


Prismatic Inserts 


remove the menace of accidents at 
liquid level gages 















For safety, for speed 
in checking liquid lev- 
els Reliance Prismatics 
serve a double pur- 
pose — help prevent 
costly damage from 
spilled inflammable 
materials, and serious 
injury from exploding 
gage glasses. 

Reliance Prismatic In- 
sert shown here on a 
Copes Desuperheater 
is easy to read, quick- 
ly. Liquid shows black, 
empty space white. 
Withstands high tem- 
peratures and pres- 
sures. Thousands in 
use in many types of 
service. Write today 
for Bulletin 391. 








The Reliance Gauge 
Column Co. 


5902 Carnegie Ave., Cleveland, 0. 


Boiler Safety Devices Since 1884 
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“Our most complete and 
most convenient single 
source of equipment in- 


formation. It is a genuine 


r 
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-time-saver.” 


Men who buy and specify refinery and natural gasoline plant 
equipment the world over say they have found the 1939 Refinery 


Catalog of genuine usefulness and value. 


More than two hundred leading manufacturers supplying this 
industry filed complete or condensed catalog descriptions and 


engineering data on their products in this edition. 


Up-to-date and authentic, the catalog information is compiled by 
the manufacturers themselves and is arranged and indexed in 
The Refinery Catalog in such a manner as to make it easy and 


convenient to use. 





YOU’LL FIND IT...QUICKLY...IN 





THE REFINERY CATALOG 


A COMPOSITE CATALOG OF OIL REFINERY EQUIPMENT 


if the concentration is under 50 per- 
cent. 

“In rolled form the alloy has a ten- 
sile strength in excess of 75,000 pounds 
per square inch and an elongation and 
reduction in area of about 15 percent.” 


Lock Nut 
LAMSON & SESSIONS 


Lamson & Sessions, 1971 West 85th 
Street, Clevaland, has introduced the 
Lamson Stay-On Lock Nut with an 
automatic locking principle. 

The locking portion of the nut con- 
sists of a slotted raised crown. The 
ring formed by the crown is distorted 
sufficiently to produce a slight oval 
section. By heat treating the nut to 
the proper hardness, the crown is given 





Lamson & Sessions Nut 


the permanent set and resilient spring 
characteristic upon which the locking 
action depends. 





WHEN TIME MEANS MONEY — 
WILSON CLEANERS SAVE BOTH 





A Wilson ““Matched Unit’’—An E P (Extra Power) 
Heavy Duty Motor and an FPT Cutter Head. 


Because the new Wilson E P (Extra Power) Series 
Heavy Duty Air Motors—especially designed for re- 
finery use—develop from 5 to 10 times more torque 
and deliver from 30% to 75% more cleaning power to 
the cutter head at the tube walls than other motors of 
equal size (and do this work from 25% to 40% less air 
consumption) they are rapidly becoming known as 
the most efficient and most economical tube cleaning 
motors obtainable. 


The above results were obtained in actual oper- 
ating tests—not in laboratory “demonstrations’—and 
conclusively proved the time and money saving capa- 
bilities of these remarkable cleaners. 


If you want more efficient, more economical and 
almost effortless tube cleaning use a Wilson cleaner. 


Write for the name of our representative nearest 
to you or send for our thirty-six page catalog fully 
describing and illustrating the complete line of Wilson 


tube cleaning equipment. 


THOMAS C.WILSON, Inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


55 Vandam Street New York City 











The nut spins on the screw threads 
freely until the end of the bolt encoun- 
ters the threads in the deformed crown 
section. The wrench is then applied to 
force the bolt or screw into the crown 
section which is forced back to its 
original circular shape, thus developing 
a vise like frictional grip. They can be 
made of any material suitable for the 
manufacture of nuts. 


Are Welding Set 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, New York, has redesigned its 
1500-ampere constant potential arc 
welding sets for multiple-operator and 
machine welding into a more compact 
unit of lighter weight which provides 
greater convenience of installation. The 
unit now has control for motor and 
generator mounted on a base for more 
convenient operation. 

Where a number of operators are 
supplied from one set advantage can 
be taken of the fact that average hand 
welding is not continuous. This diver- 
sity allows the use of smaller capacity 
in supplying a given connected load. 

The sets are equipped with standard 
driving motors for operation on direct 
current or on a polyphase alternating 
current at any commercial voltage. Syn- 
chronous driving motors may be used 
to plant power factor improvement. 


Drum Cleaner 
PORTLAND CEMENT COMPANY 


Portland Cement Company, Portland, 
Maine, has developed a motor driven 
drum cleaner that automatically cleans 
and dries used drums. 

The unit consists of a motor driven 
turntable and pumps, spray and siphon 
units and tanks, all inclosed in a metal 
cabinet. Drums are placed on the turn- 
table, a combination pressure and si- 
phon nozzle inserted in each drum, and 
the cabinet door closed. Closing the 
door starts an automatically controlled 
cycle during which the machine succes- 
sively forces a caustic solution, rinse 
water and air for drying, simultaneous- 
ly siphoning all liquid from the drums. 
On completion of the cycle, the con- 
trol de-energizes. The electric circuit is 
reset when the cabinet door is opened. 

The cleaner is available in single or 
multiple units. 


Safety Insole 
MINE SAFETY APPLIANCES 
COMPANY 


Mine Safety Appliances Company, 
Braddock and Meade Streets, Pitts- 
burgh, has designed a metal insole for 
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Mine Safety Insole 
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UP SHE GOES, BUT 
WHO GIVES A DAMN/ 


When I heard about the new 
high pressure plant, I started 
putting on pressure for Strong 
Forged Traps. And I got ’em, 
saving myself a bad case of jitters |} 
and plenty of headaches. 4 
Boy ...those Strong Forged 
Traps are brutes from start to 
finish ...the Anum-Metl valves 
and seats guaranteed for one 
year against leakage. Besides, 
they’ve stainless steel buckets, 
internal strainers, and an anti- 
oe device. Who cares about high siaiinatl Not me 


*cause Strong Forged Steel Traps can take it! 
Get your copy of Bulletin 63 


STRONG 


FORGED STEEL TRAPS 


The Strong, Carlisle & Hammond Company 
B 1392 West Third Street, Cleveland, Ohio 
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COMPRESSION 


AND 
NATURAL GAS 
ALIGNMENT CHARTS 


By THOMAS T. GILL 


The charts in this book 
have been found useful in 
solving field problems aris- 
ing in connection with the 
measurement, compression 
and transmission of natural 
gas, and in the manufacture 
of natural or casinghead gas. 
As many of the formulas in 
common use in natural gas 
operations are of an impiri- 
cal nature, with constants 
that must be evaluated 
under varying conditions, it 
will be found that alignment 
charts are sufficiently accurate for nearly all purposes 
except for metering large quantities of gas, and here 
they serve as an excellent check on other calculations. 
Contains 41 charts, 65 problems. Price $3.50 Postpaid. 


Send check to the 
GULF PUBLISHING COMPANY 


P. O. Box 2811 
HOUSTON, TEXAS 
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The large, gauge-type scales of 
WESTON Thermometers insure 
more accurate readings, too; es- 
pecially where thermometers are 
mounted ’way above or below 
eye level... or in other “hard-to- 
get-at” places. A quick glance and 
you get your reading! And they’re 
easier to mount... and less sub- 
ject to damage or breakage... 
because of their rugged, all-metal 
construction. WESTON Thermom- 
eters are available in both angle 
and straight stem types... scale 
diameters from 3” to 6” ... stem 
lengths from 212” to 24”. Their 
accuracy is guaranteed within 
1%. Be sure to send for bulletin 
T5.Weston Electrical Instrument 
Corporation, 655 Frelinghuysen 
Avenue, Newark, New Jersey. 


WESTON 


ALL-METAL 


THERMOMETERS 








SAVES STEPS=SAVES time! 


121 





Lt We 





Accurate 
as 





BUILT FOR LONG LIFE 


Because of the unfailing accuracy of 
Lonergan Gauges, they have been 
compared with the undisputed cor- 
rectness of the sundial. Suffice it to 
say that they are as correct as it is 
humanly possible to make them. 


Lonergan Gauges are also built for 
long life. Each product embodies this 
desirable combination of qualities that 
has been proved by the severest test 
of all—the test of time. Wherever the 
best gauges, relief valves and other 
power plant safety appliances are re- 
quired, specify LONERGAN. For de- 
pendability and downright merit they 
have no equal. 


The Lonergan Model “GH” Gauge, 
illustrated, is designed for hydraulic 
service and can be graduated for any 
pressure not exceeding 30,000 lb. per 
square inch. 


Your local Lonergan distributor can 
supply you or write direct. 


J. E. LONERGAN CO. 


SECOND & RACE STS., PHILADELPHIA, PA. 
300 Specialties for Power Plants 
Standard Since 1872 





GAUGES - VALVES SPECIALITIES 
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wearing inside of shoes as a protection 
against nails and other sharp objects. 
Two overlapping layers of spring 
steel strips provide a staggered con- 
struction which allows the insole to 
bend with the foot. The insoles are 
smooth finished and light in weight, 
moulded in rubberized fabric. 


Magnetic Drive 
ELECTRIC MACHINERY 
MANUFACTURING COMPANY 
Electric Machinery Manufacturing 
Company, Minneapolis, has developed 
a variable speed drive, using electro- 
magnetic principles for torque trans- 
mission. It is placed between a constant 
speed motor and the load requiring 
variable speed, which is controlled by 
turning a small control current rheo- 


| stat knob. 





Magnetic Drive 


The drive consists of two compact 
rotating parts, a flux linkage ring and 
a magnetic flux producer. The ring is 
driven by the motor and the flux pro- 
ducer or magnet revolves within the 
ring and drives the load shaft, leaving 
no mechanical torque connection be- 
tween ring and magnet. Torque is trans- 


| mitted by electromagnetic forces only, 


through an air gap which separates 
ring and magnet. Torque is transmitted 
by magnetic drive, hence the speed of 
the load shaft is dependent on the mag- 


| netic flux of the air gap. This magnetic 


flux is varied by adjusting with the 
rheostat. 


Butane Pump 
| SMITH PRECISION PRODUCTS 


COMPANY 
Smith Precision Products Company, 


South Pasadena, has designed a special 





pump for handling butane and pro- 
pane. Specifications of the manufacturer 
state it has high volumetric efficiency, 

















Smith Butane Pump 
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eliminates bearing loads, and has a 
packing box permanently sealed against 
escape of volatile gases. 

It is a multiple gear-type pump in 
which each gear has a double inlet and 
outlet port, diametrically opposed in a 
way to balance the shaft bearing loads. 
Reduction gears within the housing 
permit direct motor drive. The integral 
reduction gear case is filled with a lu- 
brication fluid of high consistency and 
insoluble in butane. Capacities are 
provided from 30 to 80 gallons per 
minute with working pressures up to 
250 pounds. 


Gauge Strips 
J. A. CAMPBELL COMPANY 

. A. Campbell Company, Long 
Beach, California, has introduced a 
line of gauge strips, made from zinc- 
base alloy, in chrome-molybdenum 
steel dies under pressure of 1400 pounds. 
The strips, which are 12 feet long, 2 
inches wide and %-inch thick, are 
identical since they come from one set 
of dies. 

Numerals and graduations, which are 
raised 1/32-inch, are sharp edged and 
accurate to .001 inch. Screws at each 
foot numeral insert hold the strips to 
the gauge board. The inserts hold the 
strips in vertical alignment, the screw 
hole bosses on the inserts engaging the 
larger holes on the strips and bringing 
the abutting ends into proper line-up. 

The strips are made in two finishes, 
molybdenum plate and chromium plate. 


Spark Arrester 
AIR-MAZE CORPORATION 

Air-Maze Corporation, 5200 Harvard 
Avenue, Cleveland, Ohio, has designed 
an exhaust-spark arrester for stationary 
engines or gas-driven vehicles. It is 
offered as a safety device for operation 
of engines in the vicinity of combustible 
gases or liquids. 





Air-Maze Spark Arrester Installed 
on a Truck 


It can be had in sizes to fit engines 
from 25 to 600 cubic inch displacement. 
The element, embodying a patented 
principle, is constructed of stainless 
steel screen wire of selected mesh. The 
mounting neck base and end are con- 
structed of a special metal which resists 
heat and stands up under severe service. 
Two or more threaded rods, depending 
on arrester size, reinforce the complete 
assembly. Simple installation is possible 
by a sturdy clamp type neck and addi 
tional support is provided by the exten- 
sion of at least one of the threaded rods. 


Spray Gun 
BINKS MANUFACTURING COMPANY 
Binks Manufacturing Company, 3114 
Carroll Avenue, Chicago, has designed 
a small paint spraying outfit, the Roche 
single diaphragm, for light jobs. The 
compressor delivers 2.2 CFM at 26 
pounds working pressure to an espe- 
cially designed gun. 
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